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the planning or construction of highways, instructors in highway 


engineering, periodicals upon an exchange basis, and Members 
of both Houses of Congress. Others desiring to obtain ‘‘Public 
Roads’’ can do so by sending 15 cents for each number or $1.50 


for annual subscription to the Superintendent of Documents, 
Government Printing Office, Washington, D. C. 
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NEW ROADS OFFICIAL NAMED 


Thomas H. MacDonald, of Iowa, to be in charge of High- 
way Work for Department of Agriculture 


Thomas H. MacDonald, chief engineer of the Iowa 
State Highway Commission, has been appointed by 
the Secretary of Agriculture as engineer in immedi- 
ate charge of the work under the Federal aid road 
act, which provides for cooperation between the 
States and the Federal Government in the construc- 
tion and improvement of roads. 

Mr. MacDonald will assume his new duties as soon 
as he can close up his work in Iowa. In the mean- 
time he will continue to keep in close touch with the 
Federal aid road work. of the department, as he has 
done during the past two or three months. 

Steps already have been taken to expedite the re- 
sumption and extension of highway construction 
under the terms of the Federal law, as amended by 
the post office appropriation act, and nothing will be 
omitted to facilitate the vigorous prosecution of the 
work. The regulations have been carefully revised 
in the light of past experience and of suggestions 
offered by the State highway departments, the stand- 
ards for plans, specifications, and estimates have been 
modified to meet special conditions existing in some 
of the States, and other changes in practices and 
procedure have been made, all with the definite ob- 
ject of speeding up the work. 

Mr. MacDonald will immediately supervise and di- 
rect all the activities of the Bureau of Public Roads 
under the Federal aid road act, including the ex- 
penditure of the additional appropriation of $209,- 
000,000 provided by the post office appropriation 
act for the extension and development of highway 
construction during the present and the next two 


in the midst of 
the pressure incident to the resumption and exten- 
sion of road work, Mr. MacDonald will devote his 
energies to problems arising under the Federal aid 
road act. It is planned that in the near future, he 
will formally assume the position of Director of the 
Bureau of Public Roads, mace vacant by the death 
of Logan Waller Page. 

Mr. from the Iowa 
State College in the civil engineering course and was 
employed by the Chicago Great Western Railroad 
for a time on track work. In 1904 he became assist- 
ant professor of civil engineering at the Iowa State 
College and was placed in charge of road investiga- 
tion work. In 1906 he was appointed highway en- 
gineer with the first highway commission in Iowa 
and held this position until 1913, when he was made 
chief engineer of the present State highway commis- 
sion. He is also supervisor of State roads, having 
charge of all highways and streets adjoining or upon 
State farms, State institutions, and the State capitol 
at Des Moines. He is a member of the executive 
committee of the American Association of State 
Highway Officials. 


For the time being 


>? 


fiscal years. 


MacDonald was graduated 


Mr. MacDonald’s broad knowledge of and wide 
experience in highway construction matters peculi- 
arly qualify him for the very important task of di- 
recting the activities of the Federal Government 
under the road act, in cooperation with the State 
highway commissions of the various States, and of 
supervising the expenditure of the large sums that 
are now available for this purpose. 





(3) 








haul . 


THE ENGINEER IN ROAD WORK 


By RODMAN WILEY, Commissioner of Public Roads of Kentucky 


HEN one speaks of an engineer he does not 
necessarily mean a college graduate. Of 
course, it is very desirable to be a graduate 

from a recognized school of engineering, as that 
forms the basis upon which to build with experience. 
Neither do we mean that a man is an engineer simply 
because he is qualified to run a transit or level or 
has had a few years’ experience with some engineer- 
ing corps. Such an idea either in the mind of the 
man himself, or the people in general, is an injustice 
to the engineering profession. 

It makes no difference what branch of engineer- 
ing a man may decide to follow, he will find that it 
takes a great deal of study, years of training and ex- 
perience, and plenty of common. sense before he 
the A BC of engineering. In addition he must know 
how to meet and deal with the public and how to 
handle men. He must possess more ready informa- 
tion than most any class of professional men. 

One of the best definitions of engineering accord- 
ing to my judgment is ‘‘science applied with common 
sense.’ 

One of the most prominent engineers in this 
country has said that a man to be a successful engi- 
neer must have 75 per cent common sense, 15 per 
cent chance to display it, and 10 per cent education. 
After all, a man to be successful in most any line of 
work must have a good stock of common sense. 


FORERUNNER OF CIVILIZATION. 


Were we to analyze intelligently any work that 
has been done or is being done, we would discover 
that the engineer’s part is not the most insignificant. 
He has made possible practically everything that is of 
use toman. As a matter of fact, the engineer is the 
forerunner of civilization, it might be said, the in- 
dispensable sentinel of progress. 

On October 18, 1917, there appeared the following 
masterful editorial in the Canadian Engineer: 

Every industry depends directly upon the engineer. There 
are few points of life where his work has not effected big altera- 
tions. Tolerant he must be to human weakness; efficient he 
must be, for in few other fields of effort is the elimination of the 
unfit more rigorously, practiced. His training is applied science 
and his practice demands large common sense. 

The engineer is one of the pivots of modern civilization; there- 
fore he should be more in evidence as a public man. He is well 
fitted to carry forward the lessons of practical experience in the 
realm of national affairs. 


In the financial end, engineers are oftentimes 
called upon to make an examination of the road 
needs of a community, the possible resources, and to 
report to the constituted authorities the amount of 
money needed and the best method of securing it; 


at other times they advise with the proper authori- 
ties to see if their program is sound from a financial 
standpoint, just the same as engineers are called 
upon to report to bankers and brokers on the sound- 
ness of investments in other lines of work. To-day 
very few investments of any size are made unless 
the proposition has the approval of some well-known 
engineer in whom the investors have implicit con- 
fidence. 
MISTAKES IN LOCATION. 


Every one has seen on numerous occasions the 
mistakes that have been made by viewers in locating 
roads. It must be remembered that wherever a 
road is built schoolhouses, residences, churches, and 
business houses will follow the development. In 
case the location is bad, it is most difficult and often 
times impossible to provide any remedy, because if 
the location is changed all the improvements are 
lost, consequently the taxpayers are compelled from 
year to year to pay a heavy cost for maintaining an 
improperly located road. On the other hand, very 
few of you have ever seen a road located by good 
engineers that ever needed to be changed. France, 
Belgium, England, and Italy realized centuries ago 
that whenever any road improvement was started 
it should be in charge of the most competent engi: 
neers in the nation, consequently the roads in those 
countries have been located with such foresight, 
such knowledge of the development of the country, 
that it is almost impossible even at this time, with all 
our advanced ideas and new methods of travel to 
make any desirable changes. 

The great trouble has been principally the fault of 
the taxpayers. They have not called for a business- 
like administration of the road affairs of their coun- 
ties, and consequently they have not received it. 
A road is simply one of the systems of transportation, 
and its location requires as much if not more skill 
on the part of an engineer as the location of a rail- 
road, because a railroad company usually has ruling 
grades, ruling degrees of curvature, and no depur- 
ture is allowed from those standards, whereas when 
locating a road an engineer must have a vision. In 
his mind’s eye he must see the country as it will 
grow, and as it will be years after the road is built. 
Consideration must be given to the finances of the 
county, which is usually not the case in railroad 
work. 

CALLS FOR RARE JUDGMENT. 
A railroad company might expend thousands of 


dollars to reduce a grade one-half per cent, to reduce 
the degree of a curve one or two points, but in road 
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work an engineer adopts such grades as will insure 
the economical construction of the highway, pro- 
vided, of course, that traffic will not be impeded. 
Highway location calls for rare judgment on the 
part of an engineer. 

The grading of a road requires the same amount 
of skill and experience on the part of the man doing 
the work as does the grading of any railroad or 
interurban line. The same kind of machinery, the 
same instruments, are used for both classes of work. 
A railroad company never considers for one moment 
starting any construction work without having ex- 
perienced engineers on the ground at all times to see 
that it is properly done; a contractor doing the work 
knows from bitter experience that he can not hope 
to make money unless he has an experienced man 
in charge, and I can not understand how men en- 
trusted to build roads can figure that they can depart 
from the usual custom or that they can break all 
precedents and do something that railroad com- 
panies and contractors have found to be impossible 
from an economical standpoint and impracticable 
from all other angles. 

When it comes to surfacing any road, the man in 
charge should have a thorough knowledge of the 
behavior of all local materials under different kinds 
of traffic and different climatic conditions, as well as 
to understand the method of doing the work. Ex- 
perience has shown that attention to minute details 
is necessary if any type of road is properly built. 
One man can take a certain amount of stone and 
build a good road and another man will take the 
same class of stone and the same amount of stone 
and build an inferior road. That shows for itself 
that there is something in a man knowing how. 
llowever, the most important thing about the sur- 
facing of any road is knowing the type to select. A 
great many men have had sufficient experience to 
know how to build a gravel road, a macadam road, 
or most any type of road that might be selected but 
the real engineering comes when we are trying to 
decide the proper type to build in certain localities. 
To intelligently make a decision, consideration must 
be given to the finances of the district, availability 
of materials, local materials, the kind and volume of 
traffic passing over the road, possible increase in 
traffic due to the improvement and the approximate 
cost of maintaining any type that is decided upon. 


HUNDREDS OF MILLIONS WASTED. 


Hundreds of millions of dollars have been wasted 
in this country by building the wrong type of road. 
In the central section of Kentucky we find almost 
invariably macadam roads; in western Kentucky 
gravel roads, and in most instances those types have 
been built without any consideration whatever being 
given to the traffic that has or will pass over the road 
during its life. To my mind, the selection of the 


proper type of road requires the highest type of 
engineering ability and before building any road it 
would be economical and certainly good common 
sense to get the advice of the foremost engineers in 
the country as to the most economical type. 

On many of the roads in Kentucky, even at this 
advanced age, we find that it is impossible to trans- 
port the ordinary road machinery because the drain- 
age structures will not carry the loads. Sometimes 
there are fairly good roads on which there has been 
installed drainage structures totally unsuited to the 
traffic. Again, structures of the wrong size have 
been built. It is not uncommon to see a 100-foot 
span trestle where perhaps a 4 by 4 culvert would 
suffice. Oftentimes there is installed a culvert pipe 
which is totally incapable of carrying the water. 
{ven the determination of the proper size of any 
drainage structure is a high-class engineering prob- 
lem. 

NOTHING SHOWS BUT BIG EXPENSE. 


The design of culverts and bridges is a branch of 
engineering that requires years of training and ex- 
perience. No railroad company would consider for 
a moment letting one of their section foremen build 
a bridge or culvert according to his own ideas. On 
the contrary, every structure is carefully designed, 
carefully checked several times before it is ever 
allowed to be installed. The great trouble with 
highway work has been that almost everyone thinks 
they understand how to design and build drainage 
structures and we find to-day our highways adorned 
with structures which have little to commend them 
except the enormous prices paid by an unknowing 
public. 

After a road is built it must be maintained, and 
everyone who has had any experience in road main- 
tenance knows it should not be attempted by any 
but experienced men because it is one of the easiest 
ways known to waste money. Just what to do to a 
road in certain stages of deterioration is one of the 
most difficult things for even the most experienced 
engineers to determine. I have seen some men use 
500 cubic yards of stone to the mile and make less 
showing and do less good than an experienced man 
would with a hundred yards of the same material. 

It has always occurred to me as being peculiar 
that separate accounts have not been kept showing 
the expenditures which have been made on a road. 


_To-day it would be impossible to go to any county 


in Kentucky and find the cost of a single mile of road 
unless that mile had been built under State super- 
vision where cost records are accurately kept. It is 
part of the training of an engineer to analyze costs, 
to segregate costs so that they know not only the 
original cost of any improvement but also what it 
has cost from year to year; only by keeping and 
knowing such things can we ever be certain that we 
are doing economical work. 





TAXPAYERS PAY FOR ALL MISTAKES. 


I have endeavored to show that every phase of 
road building is an engineering problem and the 
sooner that fact is realized the sooner will the tax- 
payers be properly protected. But the thing I am 
contending for will not come over night. Men with- 
out any knowledge of the subject will be elected to 
office on some fake issue and will continue to build 
roads according to their own pet theories, many of 
which will be at variance with good engineering, but 
the taxpayers should remember that they are paying 
for all mistakes made. 

Never before in the history of the world has man- 
kind been so dependent upon the engineer. The 
late war was essentially a war of engineers; for it 
is they who designed the guns, the ships, the gas 
bombs, the depth bombs, the aeroplanes, the ammu- 
nition, built the roads, cantonments, the trenches, 
railroads and bridges for our armies, and the public 
is now beginning to recognize the truth of the saying 
that ‘‘when something of importance has to be done, 
it is necessary to call in the engineer.” 

Noted men have made the statement that of the 
$300,000,000 expended in this country on roads last 
year that at least one-third was wasted, and it is 
now time for the people to take this matter in hand 
and see that not a single piece of road work is 
attempted unless done by skilled engineers; then 
every cent expended on location will be a permanent 
investment, every fill and every cut that is made 
will be properly done, every bridge and every culvert 
built so that it will carry the loads that pass over 
the road. The type of surfacing used will be the 
most economical one, and the roads when once 
built will be maintained instead of being allowed 
to deterioratefromday today. Everycent expended 
will be properly accounted for, and then and only then 
will the taxpayers realize a dollar’s worth of work 
for every dollar of their money invested in roads. 
When such time shall come the people will be willing 
to pay taxes for roads, because they will see that 
their interests are properly safeguarded, and we 
will have more and better roads at a cheaper price. 





TYPICAL SPECIFICATIONS 


In order to meet the frequent requests for infor- 
mation as to what specifications will be approved 
by the Bureau of Public Roads for use on Federal- 
aid highways, typical specifications have been pre- 
pared and furnished to the district engineer for use 
in reviewing specifications for Federal-aid road work. 

In preparing these specifications the aim has been 
to obtain good work by the use of well-recognized 
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methods of general adaptability. This has quite nat- 
urally, and very properly, prevented the inclusion 
of specifications based on new theories or recent de- 
velopments which have not as yet so proved their 
worth during long periods of actual use as to have 
caused their general acceptance. In short, these 
specifications are conservative. On the other hand, 
they represent good practice and, if followed, will 
insure good work. 

The general clauses are written with full knowledge 
that local conditions and local laws will require nu- 
merous minormodifications. Itis patently impossible 
to cover all local conditions within any reasonable 
space, and so no effort has been made to cover such 
conditions at all, it being assumed that the engineers 
who are responsible for the actual preparation of the 
specifications are familiar with the local conditions 
which will necessitate these minor modifications. 

It should also be understood that these specifica- 
tions are not, in any sense, to be taken as indicating 
the bureau’s opinion as to the best practice under 
all possible conditions in the construction of the 
several classes of highways. It, therefore, follows 
that wherever those who are writing specifications 
desire to adopt more rigid technical requirements 
than those established in the typical specifications, 
the more rigid requirements will be accepted. It is 
well recognized that there are special conditions of 
drainage, soil, volume of traffic, ete., which may 
make material modifications desirable and, where 
such conditions prevail, the requirements of the typi- 
cal specifications are not to be accepted as neces- 
sarily adequate to meet these conditions. 

In brief, these specifications are submitted as typi- 
cal of conservative practice and as a guide to those 
who desire to know what the Bureau of Public 
Roads will accept as satisfactory requirements in 
constructing Federal-aid highways under normal 
conditions. 


BRITISH GRANT FOR ROAD WORK 


The British Government has decided that, owing to 
high prices, lack of materials, shortage of labor, 
transport difficulties, and the need for much repair 
and reconstruction work, as well as the desirability 
of stimulating useful work, to make a grant of 
$50,000,000 to promote work on roads and bridges 
throughout the country. Of this grant $8,500,000 
will be furnished by the road board and the balance 
by the national exchequer. The work most urgently 


needed is the strengthening and resurfacing with 
improved materials of important roads and bridges, 
with preference given to highways on which there is 
or likely to be a large motor traffic, especially on 
those which suffered deterioration during the war, 























NEW REGULATIONS FOR VOUCHERS 


FOR ALL FEDERAL AID PROJECTS 


New regulations as to the submission of vouchers 
for work done on Federal aid projects have recently 
been promulgated, the purpose being to simplify the 
vouchering, and at the same time keep within the 
accounting regulations established by the Comptroller 
of the Treasury, and to insure uniformity of pro- 
cedure. 

The question which, under the former regulations, 
gave the most trouble was the question of underruns 
and overruns, including incidentals and extras not 
specifically noted in the project agreement. Under 
the new instructions these are to be omitted from 
all vouchers except the final voucher. This has 
been done to save constant repetition of items of 
minor importance and to avoid the confusion which 
has too often resulted from an effort to make 
apparent underruns balance apparent overruns 
before the project has progressed far enough to 
warrant the assumption that the underruns will 
persist. To illustrate, it has often happened that 
where a project has carried both excavation and 
borrow, changes in the methods of construction, the 
alignment, or the grade, etc., have often resulted in 
changing the ratio existing between the excavation 
and the borrow. It is, of course, proper that the 
underruns, in a case of this kind, should be used to 
balance the overruns, but it has been found that, 
in practice, underruns which appear in one mile 
may be entirely wiped out in the next, so that when 
an adjustment was applied for on the original 
underrun, it often became necessary to readjust 
later on, because of the elimination of the underrun. 
To avoid cases of this kind it has been decided that 
overruns, underruns, and incidentals will all be 
adjusted on the final voucher. This procedure 
has the further advantage that besides avoiding 
constant adjustments and readjustments it makes 
it possible to allow the State to utilize all of the 

underruns to assist in paying for overruns and 
contingencies. This should prove to be of con- 
siderable assistance to the State, for contingencies 
are apt to run a good deal higher than was expected. 

In the past it has been the practice of the Bureau 
of Public Roads to make the same retent against a 
State that the State makes against its contractors 
but, for many reasons, this has proved to be unsat- 
isfactory. In order to assist the States as much as 
possible in handling their work, a uniform retent 
of only 5 per cent has been decided on and will be 
applied on future vouchers. The retent would 
have been eliminated entirely had it not been 
necessary to retain it in order to cover the differences 
which are constantly arising from slight variations 


in the theoretical pro rata. As it is, it has been 
reduced to the absolute minimum in an effort to 
carry the policy of assisting the States as much as 
possible to its logical limit. 

The next provision of the new regulations is also 
promulgated with a view toward assisting the States, 
particularly on long projects composed of numerous 
sections. Under this provision underruns on one 
section become available in carrying overruns and 
contingencies on to other sections. It is thought 
that this provision will be of considerable value to 
those States which have adopted the policy of 
submitting long projects divided into a number of 
sections, and it is hoped that full use will be made 
of it. 

The new regulations also permit of the use of an 
approximate pro rata on all but the final voucher. 
This is in the interest of simplicity. The former 
system of using a pro rata carried out to four or 
five decimal points was out of line with the known 
accuracy of the vouchers themselves. In the 
future, the pro rata will, in fact, be found by the 
simple process of computing the actual pro rata as 
a whole number and a decimal fraction and then 
striking off the decimal and using the whole number. 

As appears in all of what has been here set down, 
the object of the new regulations on vouchering has 
been to assist the States by simplifying and liberal- 
izing the method of securing payments of Federal 
aid just as much as is possible within the estab- 
lished rules of the Comptroller of the Treasury. 
These rules are, of course, binding wherever Federal 
funds are involved, but it is thought that the new 
regulations permit of a freedom of action that will 
prove quite satisfactory to all of those who are 
handling Federal Aid. 


HIGHWAYS IN INDIANA. 


Indiana is now ready to carry out an important 
program of road improvement under the recently 
enacted State highway commission and county unit 
road laws. Under the county unit law bonds for 
road purposes may be issued up to 2 per cent of the 
assessed valuation. The new State highway com- 
mission law provides for a levy of 10 cents on the 
$100 for the commission fund. State funds avail- 
able for highway construction this year amount to 
about $2,000,000 and the Federal aid funds appor- 
tioned to the State to $2,163,392. If the State 
matches the Federal aid apportionment $15,000,000 
will be spent during the next three years. 

The new highway commission is to lay out a plan 
of State highways connecting every county seat and 
every town of more than 5,000 population. This 
will give about 32 miles to each county, 








6,146,617 MOTOR VEHICLES IN U. S. 


Registrations, Licenses, and Revenues in the United States 
During the Calendar Year 1918. 


By ANDREW P. ANDERSON, Highway Engineer, Bureau of Public Roads, 


TOTAL of 6,146,617 motor cars 
and commercial vehicles and 
240,564 motorcycles were reg- 
istered in 1918 in the 48 States and the 
District of Columbia. The registration 
and license fees, including chauffeurs, 
operators, and dealers, amounted to a 
total of $51,477,416.61. These figures 
do not include about 107,000 auto- 
mobiles and motor trucks manufac- 
tured for the Federal Government 
during the year 1918, which, as a rule, 
were not registered and paid no registra- 
tion fees. 

As compared with 1917, the data for 
1918 represent an increase of 1,163,277, 
or 19 per cent, in the number of cars, 
and $13,976,180, or 27 per cent, in 
revenues. While these figures repre- 
sent a striking increase in both the 
number of cars registered and the rev- 
enues collected, they show a consider- 
able decline in the percentage or rate 
increase which existed throughout the 
five-year period previous to 1918. Dur- 
ing this period the annual average in- 
crease in the number of cars over each 
succeeding year was 44 per cent and the 
increase in the amount of revenues was 
45 per cent, as compared with the 19 
and 27 per cent increases for the year 
1918. This decrease in the rate is no 
doubt largely, if not entirely, due to the 
effect of the war. 


87 PER CENT IN UNITED STATES. 


There is very little definite informa- 
tion available as to the number of 
motor cars in countries other than the 
United States and Canada. According 
to the best available data and estimates, 
the total number of motor cars in the 
world amounts to about 7,000,000, of 
which more than 87 per cent are in the 
United States, nearly 4 per cent in 
Canada, slightly less than 1 per cent in 
the other countries of North and South 
America, and 7 per cent in Europe. 


About 265,000 cars are reported to be registered in 
Canada, in all the Provinces of which annual regis- 








+4 











j 
4 
+ 











Trott 

















T 
oo 


























+t44 aes! 





t+ +++ 




















seca 








+4 + 








titi tttts 














++ 444444- 


+444 
af 








= aan onan oan ane 


| a 
eh 3 | 
i 
TOTAL NUMBER | 
ROAD | OF | TOTAL 


AND MOTOR | REGISTRA- | 
BRIDGE | CARS | TION | 
EXPEND- | REGISTER- | REVENUES 
ITURES a) 














+4 


eteee hor ete tee oe 











aan ee 


+4 





tty t+ +4 saneee + + 


“ea 








2 Bi 


‘nme 











- 


+++ 








TT 


jsaseecuel 


EEE 


a 


T 








seeeg 





+ 


iS Seeeeeeee' 
ttt tt tt tt tt tt 
> 


+ 

















peas eee: 


rt 


$+ 


1 Be 














i 











+ 
p+ $+ 





ies 


4 





t 
+++ 
+ 


++ 


TH 








TOT 
+++ 
++++4+ 
+ $e fe 
+++ 
+++ 

















TY 
++ 
++ 


eases 








t 44 
-+ 











—-- 
+4444 


jgececes 











aaeee! 


jecacess 


y 

5-4 
>t 
5h 4— + 
+ 
+++ 











+++ 
+4—+-4-+ 
se 
++ 
++ 
am 4 
+++ > rs 
SS oe nee one 


See Ran enaaenne ae 


ses 


seaeacesceseses 


+++ + 





+ 
+ 














> 





pr pe petn tet 


r+ 
t+ + 








Spt + 





tt 


ae 


ttt 


4} ode} ++ 


eeent 


Ss 





t+ + 
rr 
| 
+ 





tt 


jai 
1 





TTY 
} ; 
naananant +e 
t 





ee 
sm 


HH 











se! 


$$ ———_ —_—__——_} 


DOLLARS | 5,300,000 | DOLLARS 


$20,000,000 | 5,200,000 | 52,000,000 
510,000,000 | 5,100,000 | 51,000,000 


500,000,000 | 5,000,000 | 50,000,000 
490,000,000 | 4,900,000 | 49,000,000 


4 480,000,000 | 4,800,000 | 48,000,000 


470,000,000 | 6,700,000 |47,000,000 


T} 460,000,000 | 4,600,000 | 46,000,000 


450,000,000 | 4,500,000 45,000, 000 


+~{ 640,000,000 | 4,400,000 | 44,000, 000 


430,000,000 | 4,300,000 | 43,000,000 


+ 420,000,000 | 6,200,000 | 42,000,000 


410,000,000 | 4,100,000 |41,000,000 
400,000,000 | 4,000,000 | 40,000, 000 
990,000,000 | 3 900,000 | 38,000, 000 


| 380, 000,000 | 3,800,000 | 34,000,000 
370,000,000 | 3,700, 000 |37,000,000 
~~} 360,000,000 | 3,600,000 


|36.000,000 
350,000,000 S800 000 |35,000,000 


5] 440,000,000 | 3,400,000 'S4,000,000 








++ 











tap te > ooo ane ae 





+4 








+1 380,000,000 | 3,300,000 33,000,000 





jae 








3 


320,000,000 | 3,200,000 |38,000, 000 
310,000,000 | 3,100,000 31,000,000 


























—| 300,000,000 | 000,000 | 30,000, 060 











Nee ee eS Se So ane ene 
eee casi eases 

















290,000,000 | 2,900,000 | 29,000,000 


++ 280,000,000 | 2,800, 000 | 28,000,000 














+-| 270,000,000 | 2,700,000 |27, 000,000 














260,000,000 | 2,600,000 |26,000, 000 











250,000,000 | 2,500,000 | 28,000,000 








+ 240,000,000 | 2,600, 000 |24, 000,000 








230,000,000 | 2,300,000 |23,000, 000 











1 220,000,000 | 2,200,000 | 22,000,000 








+-1210,000,000 | 2,100,000 | 21,000,000 











200,000,000 | 2,000,000 |20,000, 000 


| 190,000,000 1.900, 000 |1 8,000,000 





+ 
180,000,000 | 1,800,000 


18,000,000 





4+ 


No 








1 


170,000,000 | 1,700,000 pamenee 
160,000,000 | 1,600,000 |16,000,000 








Hr 





LI 








150,000,000 | 1,500,000 |15,000,000 
140,000,000 | 1,400,000 |14,000,000 
130,000,000 |1,300,000 |13,000,000 


-]!20,000,000 | 1,200,000 | 12,000,000 





110,000,000 | 1,100,000 |11,000,000 





+4100,000,000 | 1,000, 000 |10, 000,000 





ieee. 


90,000,000 | 900,000 | 9,000,000 





80,000,000 | 800,000 | 8,000,000 





70,000,000 | 700,000 | 7,000,000 





++ 


60,000,000 | 600,000 | 6,000,000 





+ 


50,000,000 | 500,000 | 5,000,000 





40,000,000 | 400,000 | 4,000,000 





T 


1 30,000,000} 300,000 | 3,000,000 





tot: 


+ 


++ 20,000,000] 200,000} 2,000,000 











ii 
tHe 








10,000,000 | 100,000} 1,000,000 
















































































b+ $+ 


Lt 














1906 if T 


1907 
1909 
1910 
igit 
i9l2 
1913 
1914 
1915 
1916 
1917 
1918 


trations are now in force. 


YEAR 


Probably not more than 


65,000 cars are found in all of North and South 




















Bu Wooo wZzZz Zz ZZ 


3 








. 2 @ Ae ee ee 


Sseaasasesoooee 


ss 


h 


America outside of the United States and Canada. 
The present number of cars in Europe is not known 
with any degree of accuracy. Estimates based on 
data available for 1914 would place the total number 
below 500,000 or about the same as the number of 
motor cars at present in the State of New York. 

The increase in motor-car registrations and reve- 


nues in the United States during the past dozen years 
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TABLE I. 
Motor 
trucks Reregis- Owners’ 
Auto- and Motor-__ trations and 
State - , 
mobiles. |commer- cycles. or trans- chauffeurs 
cial fer licenses 
vehicles, 
Alabama '!... 37,874 8, 297 1,180 2,455 
Arizona. . 21,498 2,407 685 444 
Arkansas... 41,458 (2 $8] 638 
California. . 107, 761 2 27,887 40,720 $20, 480 
Colorado. . . 83,244 2 3,872 4,580 9, 686 
Connecticut 470, 807 15, 260 4,246 10,650 104, 000 
Delaware... 2 707 SAY 17, 060 
District of Columbia 65,131 2,353 7,255 
Florida. . .. 74,880 1,629 1,333 44,934 
Georgia... . 99, 676 5, OOO 1,681 |... 4,762 
Idaho..... 32, 289 707 61 268 
ILlinois 389, 620 2 10, 834 f 45, 696 
Indiana . . 227, 160 2 9,112 4,641 
lowa. 278,313 2 2,529 59, 797 
Kansas. .. 189, 163 2 1,173 4,195 ; 
Kentucky. 65, 884 2 1,479 : 3,000 
Louisiana 10, 000 2 399 400 
Maine. . 10,372 +, 200 1,497 2,418 54,179 
Maryland. . “ a 67,839 96,827 5,351 3,474 31, 096 
Massachusetts... .... 160, 486 33,011 12, 862 16, 158 235, 140 
Michigan. . 235, 608 26,517 7,818 13,128 25, 007 
Minnesota....... 204, 458 2 5,021 2,749 6, 253 
Mississippi @.. 46, 000 2,400 SU teniees ; ie 
Missouri....... 188, 040 2 3,980 9,385 210, 020 
Montana. . 51,053 2 852 934 1,470 
Nebraska . 173,374 2 2,900 1,765 Saas 
Nevada. . 8, 159 2 121 rae ea on 
New Hampshire i 22,106 2,711 2,453 2, 254 231,146 
New Jersey. ... 139,783 '3 15,736 12,517 26, 890 201, 022 
New Mexico 17 2) 300 ; He 
New York 493.414 28, 597 147,756 
North Carolina 72, 2 1,333 
North Dakota. . 71,6 1,659 935 - : 
oe : 2 20, 717 9, 215 159 
Oklahoma. . .. 5 2 1,622 ssid nena 
Oregon...... 13,2 2) 3, 501 9,451 3,128 
Pennsylvania. . 13 16 31, 185 26,621 24,734 204, 473 
Rhode Island. . .. 29,178 | 177,040 1,464 3,179 38, 467 
South Carolina. . 55, 46 2 1,147 SF) SRT 
South Dakota. . 2 1,323 Oe are eee 
Tennessee 1°... . 2 dl A Re ae 
ee 251,118 2 2, 496 24,514 22, 738 
aie 27, 204 5, 069 1, 298 500 1,474 
Vermont... / 20, 681 1,872 734 1,798 27 , 980 
Virginia... .. 72, 228 (2 aS ar 4,760 
Washington... * 101,161 16,117 6,317 11,619 pa ernee 
West Virginia '. .. 38, 750 2 , | ee 3, 840 
Wisconsin........ 189, 436 6,817 | 7, 238 <a 
Wyoming... 16, 200 2 313 
a ..| 5,852,726 20 203,891 | 240,564 287,311 2% 1,926,127 


! Fiscal year ending Sept. 30 

2 Included under automobiles 

3 Does not include 701 trailers. 

4 Does not include 3,441 public service registrations. 

> Does not include 3,222 free permits nor 10,252 nonresident registrations. 
6 Does not include 1,684 nonresident vehicles. 

7 Does not include 151 trailers and commercial cars. 


8 Devoted to State and local road work and payment of registration expenses. 
® Does not include 73 tractors nor 3,127 motor busses and commercial trucks. 


‘0 Approximate. 


represents some interesting comparisons. This is 
especially true in respect to the use made of the 
revenues. In 1906 the total registrations were 
approximately 48,000 cars, paying a gross revenue 
of about $193,000, or roughly the same as the re- 
turns from the District of Columbia for the year 1918, 
Furthermore, in 1906 the gross registration revenues 
represented less than three-tenths of 1 per cent of 
the total rural road and bridge expenditures for that 
112451—19——2 


year. In 1918 the motor-vehicle revenues repre- 
sented approximately 21 per cent of the total road 
and bridge expenditures for that year. Further- 
more, while in 1906 practically none of the motor- 
vehicle revenues were applied to road construction 
or maintenance, in 1918 nearly 91 per cent of the 
gross returns, or $46,935,691, were devoted to this 
purpose in 46 States, and of the total amount applied 


Motor-vehicle registrations, licenses, and revenues, 1918. 


Motor-vehicle revenue 


Average 








available for road work gross Motor 

Manu- Total gross revenue| Popu-| "7S 

facturers’ motor-vehicle return |lation| Per 
and registration — per per = 
dealers’ and license $y or under i ree ¢ motor | motor tbl : 
licenses revenues. |Statehighway ‘ “ roy OF \carreg-| car, | Public 
: we ocal rural 

department. withorities istra- road 

: tion. ‘ 
$470, 273. 50 $10, 18 51 0.8 
237 142, 288, 25 $142, 288. 25 5. 91 11 2.0 
410,648, 50 410, 648. 50 9. 80 42 "2 
2,475 3, 524, 085, 61 1,421.319.79 $1,421,319. 79 8. 64 7 6.6 
2,015 379, 559. 20 174, 432. 40 174, 432, 41 4.56 12 2.1 
360 1, 285, 164. 27 1, 285, 164. 27 14. 91 14 6.1 
328 232, 449, 00 232, 449. 00 17.94 17 3.6 

738 220, 753. 00 7. 24 12 ; 

314 345, 775. 36 288, 775. 36 6. 38 17 3.0 
940 331,816.19 305, 872. O07 3. 17 29 1.3 
429 576, 554, 61 144, 138. € 432,415. 96 17. 86 14 Row 
3, 548 2, 764, 330, 27 2, 764, 330, 28 ‘ 7.09 16 4.0 
990 1, 293, 128, 00 1, 162, 125. 00 5. 69 2 3.0 
2,454 2,547,505. 80 | § 2,547, 595. 80 Tae 16s: seee y yf 
1,431 978, 837. 00 ; 878, 500. 50 5.17 10 L.7 
402, 250. 11 355, 000. 00 6, O8 36 1.1 
4()2 240, 000, 00 216, 000, 00 6. 00 46 1.6 
135 570, 171. 00 570, 171. 00 14,12 19 1.9 
2,034 1, 189, 984, 25 827, 203. 21 15. 94 18 4.5 
2,493 2, 184, 821, 00 2,135, 000. 00 11, 29 19 10.4 
845 2, 875, 266. 32 1,479, 408, 48 1,395, 857, 84 10. 97 11 3.5 
3, 985 1,076, 811. 00 1,076,811. 00 5.32 ll 2.2 
: 335 300, 000, 00 6. 92 41 1.1 
1, 660 1 1, 234, 475. 0 7.41 13 1.9 
208 237, 720. 50 79, 240, 17 6. 87 9 1.3 
2,195 : 480, 000, 00 3.09 7 2.1 
50 25, 288. 25 1, 939. 50 3. 81 13 od 
195 , 20, 52 18 1.7 
1,368 2 2, ? - 15. 63 19 ll. 1 
148 45,751. 42 5. 9F 25 15 
2, 252 4 2,563, 1, 445,329. 09 10. 76 22 5.8 
600 69, 079. 27 276,317. 0 5. 46 33 1.4 
847 314, 285, 8&5 157, 142, 92 6.44 ll 1.0 
3,272 2 1,975, 425. 50 5.15 12 4.8 
3,116 l, 992,141. 79 9. 07 18 1.1 
451 419, 922. 00 ; 7. 28 13 17 
7, 887 4 4,048, 185. 50 - 10, 05 22 4.3 
140 385, 608, 00 10. 95 18 16. 2 
2,930 60, 043. 34 240, 173. 37 5. 41 30 1.3 
1,118 . oe 240, 330. 70 3. 21 8 .9 
450 351, 000, 00 6.19 36 1.4 
4,002 2 806, 349. 49 1,019, 794, 38 8.12 18 1.9 
175 215, 598, 54 7.10 14 3.6 
158 368, 855. 64 17.68 16 1.5 
386 650,431.63 |... 9, 48 31 1.3 
678 790, 996. 25 7. 46 13 2.7 
69 447,705, 11 : 11. 55 36 1,2 
1,500 2 1, 505, 025, 75 501, 675, 25 10. 58 13 2.5 
167 80, 000. 00 4.94 ll 1.1 
20 63,065 | 51,477,416.61 | 36,161,473.08 10,774,217, 44 8. 37 16 2.5 


Does not include 1,446 nonresident registrations. 
2 Does not include 1,447 nonresident chauffeurs and owners. 
13 Includes only cars weighing more than 4,000 pounds. 
14 Includes 18,105 omnibuses, but does not include 2,218 trailers. 

Includes trucks but does not include 2,674 traction engines 
6 Does not include 3,103 traction engines and 1,284 trailers. 
7 Does not include 29 tractor registrations 
8 Does not include 976 exempt cars. 
‘9 For period July-December, 1918 
20 Partial total, 
to road work 77 per cent, or $36,161,473, was ex- 
pended more or less directly under the control or 
supervision of the State highway departments. The 
9 per cent not applied to road work was expended 
very largely for plates and in carrying out the pro- 
visions of the motor-vehicle registration laws of the 
several States. 

The approximate relations and rates of variation 

of the three factors, total rural road and bridge ex- 
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penditures, motor-vehicle registration and license 
revenues, and the number of motor-car registra- 
tions from 1903 to 1918, inclusive, are shown graph- 
ically in the accompanying chart, page 8. 


MOST OF REVENUE FOR ROAD WORK. 


On January 1, 1919, every State but Minnesota 
had made provision for some definite form of annual 





TABLE II. 
Motor-car registration 
1914 1915 1916 

Alabama... : 8, 672 11, 634 21, 636 
Arizona... 5, 040 7, 753 12, 300 
Arkansas... 5, 642 8, 021 15, 000 
California... . 123, 504 163, 797 232, 440 
Colorado. .... ‘ 17, 756 28, 804 $3, 206 
Connecticut...... 27, 786 41,121 56, 048 
Delaware........... 3, 050 5, 052 7,102 
District of Columbia 4, 833 8, 009 13,118 
lorida...... : 23, 368 210, 850 20,718 
Georgia... . 20,915 25, 000 46, 025 
Idaho.... 3, 346 7,071 12,999 
Illinois... .. 131, 140 180, 832 248, 429 
Indiana.. 66, 500 96,915 139, 065 
Iowa..... 106, 087 145, 109 198, 587 
Kansas 49, 374 72, 520 112, 122 
Kentucky. 11, 766 19, 500 31, 500 
Louisiana... .. 312,000 11, 380 17, 000 
SRS 15, 700 21, 545 30, 972 
Maryland...._. 20, 213 31, 047 44, 245 
Massachusetts... . 77, 246 102, 633 136, 809 
Michigan....__. 76, 389 114, 845 160, 052 
Minnesota... ._. 67, 842 93, 269 5 46, 000 
Mississippi* , 5, 694 9, 669 25, 000 
Missouri... 54, 468 76, 462 108, 587 

Montana... 10, 200 14,540 25, 105 | 
Nébraska....... ‘ ; ; , 16, 385 59, 000 101, 200 
a ee ‘ 1, 487 2, 009 4,919 
New Hampshire....__. ‘ = 9, 571 | 13, 449 17, 508 
New Jersey... _.. 62, 961 81, 848 109, 414 

New Mexico..... ‘ 3, 090 5, 100 8, 228 | 
New York......... 168, 223 255, 242 314, 222 
North Carolina... .. 14,677 21, 000 | 33, 904 
North Dakota.... 17, 347 24, 908 410, 446 
=e 122, 504 181, 332 252, 431 
Oklahoma.......__. 13, 500 25, 032 52, 718 
Oregon.......... 16, 447 23, 585 33,917 
Pennsylvania. ... 112, 854 160, 137 230, 578 
Rhode Island... .. 12, 331 16,362 21, 406 
South Carolina 2... 14, 000 15, 000 7 25, 000 
South Dakota... 20, 929 28, 724 44, 271 
Tennessee... _. 819, 769 97,618 3 30, 000 
@xas?....... <u ae 40, 000 40, 000 7125, 000 
Se 4g : 2, 253 9,177 13, 507 
Vermont... .. 8,475 11, 499 15, 671 
Virginia....... 13, 984 21,357 35, 426 
Washington.... 30, 253 38, 823 60, 734 
West Virginia... : 6,159 13, 279 20, 571 
Wisconsin... ... od 52,161 79, 741 115, 645 
Wyoming...._. 2, 428 3, 976 7,125 
we fo. 23,; 1, 711, 339 2, 445, 664 | 3,512,996 


1 Does not include motor cycles not dealers’ and manufacturers’ licenses. 


2 State registrations only. 
3 Estimated. 


‘ Registration law declared unconstitutional. 


5 Cars registered during 1916; total number of cars, approximately 138,000. 


State registration. In Minnesota the registrations 
are for a period of three years, beginning January 1, 
1918. Consequently, unless the laws are amended, 
only new cars will pay a registration fee during 1919, 
which fee will cover the years 1919 and 1920. 

At present all or a major portion of the motor- 
vehicle revenues are applied to road work in all of 
the States except Alabama, Wyoming, and the Dis- 
trictof Columbia. In Alabama the revenues go tothe 


4, 983, 340 


State, county, and city general funds. In Wyoming 
they are returned to the counties without any stipula- 
tion that they shall be used for road work ; while in the 
Districtof Columbia they are paid into thegeneral fund. 

For a number of years a general tendency toward 
devoting an ever increasing portionof the net motor- 
vehicle revenues to road work under the control and 
direct supervision of the State highway departments 


Motor-car registrations and gross motor-vehicle revenues, 1914 to 1918. 


lotal gross revenues 











1917 1918 1914 1915 1916 1917 191s 
32, 873 46,171 $113, 202 $180, 744 $203, 655 $217, 700 $470, 274 
19, 890 23, 905 34, O77 15,579 73, 000 117,643 142, 28s 
28, 693 41,458 56, 420 80,551 150, 000 205, 176 410, 649 

306, 916 407, 761 1, 338, 785 2, 027, 432 2, 192, 699 2, 846, 030 3, 524, 086 
87, 460 83, 244 80, 047 120, 801 197, 795 296, 808 379, 559 
74, 645 86, O67 106, 623 536, 970 768, 728 1, O80, 757 1, 285, 164 
10, 700 12,955 35, 72 15, 596 85, 249 133, S83 232, 444 
15, 493 | 30, 490 20, 147 29, 396 47,624 55, 92S 220, 75 

3 27, 000 54, 186 46, 736 3 60,000 127, 176 3170, 000 345, 775 
70, 324 104, 676 104, 575 125, 000 154, 735 229, 653 331, Slt 
24, 731 32, 289 98, SSO 121, 259 213, 758 412, 641 576, 55 

340, 292 389, 620 699, 725 924, 906 1, 236, 566 1, 588, 835 2, 764, 33 

192, 194 227, 160 432, 309 587,318 S17, 285 1, 096, 159 1, 293, 12s 

254, 462 278, 313 1, 040, 13¢ 1, 533, 054 1,776,170 | 2,249,655 | 2 547. Bor 

159, 343 189, 163 268, 471 387, 588 585, 762 830, 878 978, S37 
47,420 65, 884 85, 883 117,117 184, 741 287, 314 402, 251 
28, 394 40, 000 12, 000 75, 600 112, 000 166, 835 240, 000 
41,499 40,372 192, 542 268, 412 $63, 562 491, 696 570,171 
60, 943 74, 666 268, 231 386, 565 565, 302 807,395 1, 189, OS4 

174, 274 193, 497 923, 961 1, 235, 72 1, 602, 958 1, 969, 994 2, 184, 821 

247, 006 262, 125 ‘ 373, 833 1, 739, 344 2, 471, 271 2, 875, Qtit 

6 54,009 | 204, 458 132, 398 $160,540 S82, 469 100, 000 1, 076, S11 
36, 600 48, 400 51,146 76, 700 175, 000 250, 000 335, OOK 

147, 528 188, 040 235, 873 323, 2R9 439, 315 617,942 1, 394, 762 
42,749 | 51, 053 27, 000 33, 120 52, 768 290, 936 350, 914 

148, 101 | 173, 374 34,325 3183, 000 311, 334 451, 303 536, 8907 

7, 160 | 8, 159 4, 331 7, 875 20, 116 31, 166 31, OS 
22, 267 | 24, 817 185, 288 257, 776 344, 434 425, 305 | 509, 3 

141, 918 | 155,519 814,536 1,062,923 | 1,406,806 | 1, 9237 164 2, 431, 7 
14, O86 17, 647 19, 663 29, 625 47, 865 80, 843 105, 63! 
106, O16 459, 292 1,529, 852 1,991,181 2, 658, 042 4, 284,144 4, 945, 20s 
55, 950 72, 313 89, 580 123, 000 206,101 321, 923 394, 734 
62, 993 71, 678 55, O64 79, 245 125, 283 211, 535 471, 424 

346, 772 412,775 685, 457 984, 622 1, 286, 405 1, 766, 427 2, 125, 42¢ 

100, 199 121, 500 3, 500 154, 892 555, O11 853, 659 1, 102, 3s 
48, 632 63, 324 77, 592 108, 881 146, 232 196, 787 461,422 

325, 153 394, 186 1, 185, 039 1, 665, 276 2, 325, 057 3, 268, 025 4,048, 1st 
37, 046 35, 218 157, 020 206, 440 264, 737 346,117 385, 60s 
38, 332 55,492 14, 000 15, 000 10, 000 113, 557 300, 217 
67,158 90, 521 125, 000 3180, 000 140, 746 210, 592 282, 742 
48, 000 63, 000 39, 538 334, 000 186, 943 $22, 200 390, 000 

192, 961 251,118 20, 000 20, 000 20, 000 S58, O78 2, 039, 5xy 
24, 076 ; 4,852 3 60, 000 93, 494 : 

21, 633 2 ) 154, 267 218, 480 297, 992 
55, 661 72, 228 120, 814 176, 875 271, 206 

91, 337 117, 278 60, 506 238, 717 350, 052 
31, 300 38, 750 60, 648 128, 952 | 198, 436 

158, 637 196, 253 293, 580 131,977 615,721 
12, 523 16, 200 12, 140 19, 880 35,625 





6,146,617 | 12,381, 95 


1 18,245,711 | 25, 865,370 37,5 


6 Cars registered, 1917. 

7 Estimated number of cars in State. 

8 Total cars registered under perennial system. 
® Registrations 1915 only. 


has been very noticeable. Thus, while the total in- 
crease in the motor-vehicle revenues for 1918 over 
those of 1917 was 27 per cent, the increase in thie 
amount devoted to road work under the State high- 
way departments over that of 1917 was about 35 
per cent. This increase in the State-controlled rev- 
enues devoted to road work caused a decrease of 
nearly 10 per cent in the revenues placed under the 
supervision of local authorities. 
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MOTOR REVENUES TO MEET BONDS. 


States the motor-vehicle 
devoted to the maintenance and repair of the State 
These States 


thus seem to have solved fairly well the knotty 


In most revenues are 


roads or other improved highways. 


problem of how to secure sufficient funds to main- 
tain the more important roads under the ever increas- 
As both the traffic and the 
with the 


ing traffic requirements. 


revenues increase there 


exists a possibility of so adjusting the registration 


number of cars, 


rates as to keep pace with the ever-growing main- 
tenance charges. 

Recently, however, a movement to capitalize the 
motor-vehicle revenues and devote these funds to 
This 
is especially true in those States which have a com- 


road construction has been quite noticeable. 


paratively large number of cars and only a small 
Thus, Illinois, 
November, approved a bond issue of S60.000.000 for 
The 


interest and principal of these bonds is to be paid 


mileage of improved roads. last 


the construction of a svstem of State roads. 
entirely from the motor-vehicle revenues. There is 
no doubt that these revenues will prove sufficient for 
this purpose. The main question which remains 
is whether or not a satisfactory source of mainte- 
nance revenues can be secured so as to prevent these 
roads, when constructed, from deteriorating. 
CAR DISTRIBUTION NOT UNIFORM. 

The total road mileage of the United States outside 
incorporated towns and cities is about 2,456,000 miles. 
With a total registration of 6,146,617 motor vehieles 
there was, therefore, an average of 2.5 motor cars 
for every mile of public road in the United States. 
The distribution of cars among the several States, 
Thus, Nevada 
3 miles of road, while Rhode 
mile of rural 
furthermore, while there was an average of | motor 


however, is far from uniform. has 
but 2 cars to every 
Island has 16 cars to each road. 
car registration for every 16 persons in the United 
States of California Nebraska 


there was | car for every 7 persons, and 1 car for 


States, in the and 

every 8 persons in Lowa and South Dakota, but only 
car for every 51 persons in Alabama, every 46 in 

Louisiana, or every 42 persons in Arkansas. 

At the beginning of 1919 there were still 22 States 
in which motor trucks were registered at the same 
rate as pleasure cars. Recent years, however, have 
shown quite a general tendency to increase the fees 
required for heavy motor trucks. This 
usually is based on the weight of the truck, its carry- 


increase 
ing capacity, or a combination of its carrying 
capacity and its horsepower. However, there is as 
yet no evidence of any well defined general goal 
towards which this movement is tending. Some 
States are placing a definite maximum weight which 
nay not be exceeded except in very special cases; 





others are evidently relying on discouraging or lim- 
iting the use of very heavy trucks by making the 
registration fees so large as to practically prevent the 
realization of any profit; while still other States 
are making no serious efforts except to limit the 
weight of the wheel loads per inch width of tire. The 
term, motor truck and commercial vehicle, moreover, 
is very definite. In States the term com- 
mercial vehicle as used includes all trucks while in 


some 


others only those vehicles used for hire are classed as 
commercial, 


FEE SYSTEM COMPLICATED. 


The amount of fees collected per car for either 
pleasure or commercial vehicles is as yet far from 
uniform and is still further complicated by the 
widely varying requirements for the registration or 
licensing of chauffeurs, owners, operators, dealers, 
Thus, if the total registration and 
license revenues be used as a basis of revenue, and 


etc. fTOSs 
the total automobile trucks and vehicles as a basis 
for motor cars, it is found that for the entire United 
States the average fee per car was $8.37. On the 
same basis the State of New Hampshire received in 
1918 a gross revenue of $20.52 for each motor car, 
while Minnesota received only about $1.75 annually 
for each car, as the registration in that State is for 
a three-year period. 

In most States motor cars are taxed as personal 
property in addition to the required registration 
fees. In Delaware, Idaho, Lowa, Michigan, New 
York, North Dakota, Oklahoma, South Carolina, 
Pennsylvania, and Vermont the registration fees 
are in lieu of all other taxes. Therefore, in making 
any comparisons in fees as between the several 
States, this fact should be borne in mind. 


TABLES FURNISH INDEX. 


The. registration of automobiles, motor trucks, 
vehicles, chauffeurs, 
manufacturers, as 


commercial and operators, 
well as the total 
gross registration revenues and the amount that is 
available for State road work, either by the State 
highway departments or under their supervision, 
for the year 1918 are given in Table 1. The number 
of registrations in this table do not necessarily indi- 


dealers and 


cate the exact number of motor vehicles of any one 
or of all of the several classes in actual use or exist- 
ence in the several States, except so far as the laws 
of the several States require and enforce an annual 
registration under these classifications. However, 


as all of the States now, with the exception of Minne- 
sota, require an annual State registration, these 
figures should furnish a very definite index of the 
Many States 
make no distinction so far as the registration laws 
are concerned between pleasure cars and commercial 


total number of cars in each State. 


vehicles. 


Consequently, the column headed ‘‘ Motor 


trucks and commercial vehicles’? does not 
the total number of such vehicles except in some to 1918, 


States. Reference to the principal requirements in 
the registration of motor vehicles in Table 4 will 
serve to make clear what the data in Table 1 repre- 


sents. 


TABLE Ill. 





State. 


Alabama........... 


i ivnwenccssees 


CO ee 
eee 





Pee 


Connecticut........ 


Delaware.......... 


District of Colum- 
bia. 


i), | ee 


Indiana... ... 


See 


Kansas... . 


Kentucky... ... 


1 Cars used for transportation of a paying —! 5 or less passenger capacity , $25; 6 


Pleasure cars. 


Less than 25 horsepower, 


$7.50; 25 to 29 horsepower, | 


$12.50; 30 to 39 horsepower, 
$17.50; 40 horsepower and 
over, 20; electric cars, 
$12.50; steam cars, $15. 


25 horsepower and under, $5; 


26 to 49 horsepower, $10; 

over 40 horsepower, $15 
All motor vehicles, $10. 
Electric cars, $5; allothers, 40 

cents per horsepow er; trail- 


ers, $2. 


20 horsepower and under, 


$2.50; 21 to 40 horsepower, 
$5; 41 horsepower and over, 
$10 


50 cents per horsepower . 


| $2 each 500 pounds gross | 
weight of car and load; pas- | 
sengers figured at 125 | 


pounds each. 

24 horsepower or less, $3; 25 | 
to 30 horsepower, $5; over | 
30 horsepower, $10. 


22 horsepower or less, $5; 23 to 
27 horsepower, $8; 28 to 35 | 


horsepower, $12; above 35 
horsepower, $15: any car 
seating more than 9 per- 
sons, $100. 

Not ——as horsepower, 
$3; 26 to 40 horsepower, $4; 
over 40 —, $5; elec- 
tric cars, 


All wei hive ‘less than 2,001 


pounds, $15; 2,001 to 3,000 
pounds, $20: 3,001 to 4,000 
a on over 4,000 


rohorsepower or les, $4.50; 11 | 
orsepower, $6; 26 to | 


to 25 
35 horsepower, $9; 36 to 50 
horsepower, $16; over 50 | 
horsepower, $20; electric | 
ears of 2 toms capacity or 
less, $10; over 2 tons capac- 
ity, $20. 

Electric cars, $3; others, 25 
horsepower or less, $5; 26 to 
40 horsepower, $8; 41 to 50 
horsepower, $15; over 50 
horsepower, 

20 horsepower or less, $8; over 
20 horsepower, 40 cents per 
horsepower; all electric and 
steam cars, $15 each. 


All cars, $5 each.............. 


Less than 25 horsepower, S 
25 to 50 horsepower, sii; : 
horsepower and over, $0. 


25 cents per horsepower, with 
a minimum fee of $5 per car. 


15 horsepower or less, $5; 16 to 
35 horsepower, $10; over 35 
horsepower, $15. 


60 cents per horsepower; mini- 


mum charge, $10; $1.20 per 
<q if operated for 
ire. 


between towns or cities 10 miles or more apart, a flat fee of $40. 


2 In case of manufacturers, $ 
3 Any county or municipality 
4 Both cars and trucks may be regist 


12 


show 


Bulletin No. 


inclusive. 


ways,” pages 68 to 71. 


Motor trucks and commer- 
cial cars 


Same as pleasure cars, ex- 


cept that those over 40 
horsepower pay $25 each.! 


Same as pleasure Cars. . . 


Equipped with pneumatic 
tires, same as pleasure 
cars; others pay addi- 
tional; less than 2 tons 
unloaded, $5; 2 to 3 tons, 
$10; 3 to 5 tons, $15; over 
5 tons, $20. 


| Same as pleasure Cars 


4 ton or less, $11; 1 ton, $15, 
and increasing to $200 for 
8 tons, and $100 per ton 
for each ton additional. 


Same as pleasure Cars. ...... 


1 ton or less, $10; 1 to 2 tons, 
$25; 2 to 4 tons, $50; more 
than 4 tons, $100. Trail- 
ers over 500 pounds capac- 
ity same rate as trucks. 


Not exceeding 1 ton weight, 
$3; not exceeding 3 tons, 
$4; not exceeding 5 tons, 
$5; exceeding 5 tons, %. 

Same as pleasure cars 


All commerical cars, $5 


Same as pleasure cars 


4 ton or less, $11; 1 ton, $15; 
and increasing to $75 for 5 
tons, and $50 per ton for 
each ton additional. 

All motor trucks, $7.50 each 


Commercial cars, $10. . 


With solid tires to 3-ton ca- 
ity, $20 per ton; 4-ton, 


100; 5-ton, $150; 6-ton,$300; 
7-ton, $500; electrics, one- | 


half of above rates; trailers 
to i-ton capacity, $10; 
others, $20 per ton. 


25, plus $1 for each cor tested on public roads. 


Chauffeurs. 


Original, $5 
renewal, 
$2.50 


Perpetual, $5 


$1 
Original, $2 
renewal, $1 


oo 


License, $2; 
e Xa mina- 
tion, $2 


, Be 


Original, $5; 
renewal, $3 


None 


do. 
Original, $2 
renewal, $1 

None... 


$2.. 


$3 


-Motor-vehicle registration and license fees in force January 1, 1919. 


Owner 
operators 


None 


. do 


> 


No fee... a5 


None..... 


License, $2. 
eXxamina- 


tion, $2. 


$3; family, 


None... 


do.. 


do.. 


ese 


do. 


do 


do 
do 


do 





Table 2 gives a comparison of the motor car 
registrations and total revenues for the years 1914 
For further 
regard to registrations and revenues previous to 
1913 the reader is referred to Office of Public Roads 
‘Repair and Maintenance of High- 


information in 


Dealers and manufacturers 


$25 to $125 


1 vehicle of each class at pleas- 
ure-ar rates 


Do. 


5 cars, $25, and $2 for each addi- 
tional; motorcycles, $5 


5 cars, $5 each 


$50 for 5 pair of plates, addi- 
tional plates, $5 per pair.* 


$20 for 2 pairs of tags; extra 
tags, $10 pair. 


Regular rates for each car dem- 
onstrated on public roads 


5 cars, $15. 


$10 for 2 number plates and $1 
for each duplicate. 


$35 for one make and $25 each 
additional make. 
$10 for 2 plates and $10 for each 


pair duplicates. 


$25; duplicate plates, $1 each. 


$15. 


$15 for 3 sets of tags; extra tag 
50 cents each. 
registration for each class a 
regular rates. 


regular registration for ea 
make; second-hand dealer 
$10. 

$25 for 5 pairs of plates; extr 
plates, 75 cents each. 


$25 for 2 sets of tags and $12 {i 
each additional set. F< 
dealers in motorcycles, 4 ts ag 
$20; additional tags, $5 eac! 


to 9 passenger capacity, $40; 10 or more passenger capacity, $€0; operatii 


e an additional license tax, not to exceed 50 per cent of State license tax, on motor vehic d k 
in municipality in which owner resides. seattaidnuaanai 











TABLE 





State M otoreyeles 


Massachusetts $2 
Michigan > (| 
Minnesota S 





Mississippi 


$2 
Missouri 
Montana % 
Nebraska £2 
Nevada bi] 
New Hampshire $2 
New Jersey. . $2 
New Mexico $2 
New York... $2.50 
North Carolina’ $2 
} 
North Dakota.. $3 
Ohio $2. 
h 
Oklahoma 
Oregon... 3 
Vennsylvania. $3 
‘ Khode Island . .. $2 
t 
I 
r South Carolina. . . 
Lr South Dakota.... $2 
} lennessee. 
Texas $3 
U Ut $3 





State, $2;county, 


Pleasure cars 


Under 20 horsepower, $5; 20 to 
29 horsepower, $10; 30 to 39 
horsepower, $15; 40 to 49 
horsepower, $20; 50 horse 
power and over, $25 

Electric cars, $1 for each motor 
horsepower plus 25 cents for 
each 100 pounds of weight 
others, 25 cents per horse- 
power plus 25 cents for each 
100 pounds of weight. 


All cars, $. 


State,$2: county, electric cars, 
$4.80; others, 24 cents per 
horsepower. 

Less than 12 horsepower, $4; 
12 to 23 horsepower, $6; 24 
to 35 horsepower, $10; 36 to 
47 horsepower, $14; 48 to 59 
horsepower, $16; 60 to 71 
horsepower, $20; 72 horse 
power and over, $24 

23 horsepower or less, $5; 24 
to 50 horsepower, $10; over 
0 horsepowe r, $15 








\ll cars, $3 each 

20 horsepower or less, $3; 21 t 
40 horsepower, $5.50; 
40 horsepower, $8 


over 


15 horsepower or less, $10: 16 
to 30 horsepower, $15: 31 to 
40 horsepower, $20; 41 to 50 
horsepower, $25; 51 to 60 
horsepower, $30; over 60 


horsepower, $40 

10 horsepower or less, $4 50: 11 
to 29 horsepows r, $7.50; 30 
horsepower or over, $15 


Less than 12 horsepower, $2 
12 to 19 horsepower, $4; 20 
te 29 horsepower, $6; 30 to 
9 horsepower, $8; 40 to 49 
horsepower, $10; 50 horse- 
power or over, $12 

25 horsepower or less, $5; 26 to 
‘4 horsepower, $10; 35 to 49 
horsepower, $15; 50 horse- 
power and more, $25 





24) horsepower or less, $5; 26 to 
40 horsepower, $7.50; over 
4) horsepower, $10. 

20 horsepower or less, $6, and 
“cents additional for each 
horsepower above 20 

Electric cars, $3; all others, $5 


) cents per horsepower first 
vear; second, 40 cents per 
horsepower; third, 30 cents 
per horsepower; and there- 
after, 20 cents per horse- 
power 

Electric cars, $4; others, 26 
horsepower and less, $6; 27 
to 36 Ranspower. $10; 37 to 
4) horsepower, $15; above 
19 horsepower, $20 


Less than 20 horsepower, $5; 
20 to 34 horsepower, $10; 35 
to 49 horsepower, $15; 50 
horsepower and above, $20 


15 horsepower or less, $5; 16 to 
30 horsepower, $10; 31 to 40 
horsepower 5; over 40 
horsepower, 





25 cents per horsepower. . 
\ll cars $83 each itso 
30 cents per horsepower. . . . 


35 cents per horsepower. . 


Electric cars, $10; others 25 
horsepower and less, $5; 26 
to 40 horsepower, $10; above 
40 horsepower, $15. 


1 Same rate as pleasure cars. é 
2 In case of manufacturers, motorcycles $20, including 10 number plates. 





Motor trucks and commer- 
cial car 


r'rucks under 1 ton, $5 
$3 for each 


ind 
sdditional ton 


Electrics, 50 cents per motor 


horsepower plus 25 cents 
for each 100 pounds of 
weight; others, 15 cents 


per horsepower 

cents per 

weight. 
Same as pleasure car 


plus 15 
100 pound of 





1,400 pounds capacity or le 
$5.40; over 4,400 pounds, 
$12.80 

Same as pleasure car 

One-ton capacit r le $ 
over 1 ton and less than 2 
$15; over 2 tons and les 
than 3, $25; over 3 tons, $4 
\1] $5 each 

Same as pleasure ir 

1; 

With solid tires loaded 
weight 4 ton orless, $6, and 
$3 additional for each one 
half ton gross weight to 2 


tons; then $4 for each ad 
ditional ton; trailers, § 
Same as pleasure car 
Gross loaded weight 2 tor 
or less, $10, and $5 eacl 
additional ton to 14; 14 
tons, $70, and $10 eac! 
sdditional ton 
Same as pleasure car 
do 
do 
do 
Electric trucks, $10 thers 
14 to 2 tons, $15, and %& 
for each additional one- 
halfton up to 5 tons; over 
5 tons allowed only on 


special permits 
With pneumatic tires, same 
as pleasure cars; others 
including load, less than 
2 tons, $5; 2 to 24 tons, $10; 
24 to 5 tons, $15; 5 to 74 
tons, $20; 74 to 12 tons, 
$25; trailers, including 
load, less than 5 tons, $3; 
5 to 12 tons, $5. 
‘arrying capacity 1 ton or 
less, with $3 additional 
for each ton to 4 tons, and 
then $4 for each ton above 
4 tons; over $ton capac- 
ity, $0 each; trailers, $10 
to $30 each. 
Same as pleasure cars 
QNo registration required.. 














30 cents per horsepower plus. 


$3 per ton carrying capac- 
ity 
Same as pleasure cars, ex- 
cept when used for hire 
$10 


Chauffe 


Original 
renewal $1 


examina- 
tion, $2 


29 


Orig 


Non 


ina 
renewa 


e 


Original 


renewal 


Nome 


$2 


$1 


None. 


do 


do 


I 


$2 


$5 


$1 


III.—Motor-vehicle registration and license fees in force January 1, 1919 


% Counties or municipalities may collect additional fees equal to one-half of State registration fee 





Original, $2 
renewal. $1 


Original, % 


renewal, $1 


Continued. 


Dealers and manufacturers. 


$10, motorcycles; $25, motor 
vehicles, and $5 additional 
for each car over 5 operated 
on public roads. 


$50 for 5 cars and $10 for each 
,dditional car.2 


$20; extra plates, $1 per set 


Regular rates for 4 sets of 
plates 

$10; for each duplicate, $5 

Cars, $50; motorcycles, $15 


ae 


Registration for each class, $5 
$10 for 4 number plates; $1 for 
each duplicate 


Cars, $50; motorcycles, $5 

$5 per car not to exceed 5 

$12 

$15, piss $5 for each duplicate 


$10, plus $1 for each duplicate 
plate 


$15; extra plates, 50 cents per 

set 

$5 each make of motorcycle 
and $10 each make of auto- 
mobile. 

$15 for 2 tags and $1 each for 
additional tags 


$10 for 2 tags and $2.59 for du- 
plicate sets 


Sit 





$25 for 5 vehicles and $5 for 
each additional vehicle. 


$15 for each make, 


$5. 
$10, 
$15: extra numbers, $5 each. 
} $25, and $2 for each set of du- 


plicate plates. 


TABLE II1.—Motor-vehicle registration and license fees in force January 1, 1919 


State. Motorcycles 
Vermont....... (1) 
Virginia (! 
Washington .. $2.50 
West Virginia. . & 
Wisconsin... $4. 

W yoming $2.50 


Pleasure cars. 


4 

First registration, $1 per horse- 

sa second, 75 cents per 
orsepower; third registra- 

tion and thereaiter, 50 cents 
per horsepower 

40 cents per horsepower ...... 

25 horsepower and less, $5; 26 
to 39 horsepower, $7.50; 40 
horsepower and over, $10 


Cars weighing 1 ton or less,$10, 
and 25 cents additional for 
each 100 pounds over 1 ton 

All cars $10 each 


All cars $5 each 


14 


Motor trucks and commer 
cial cars 


Same as pleasure cars 


do 

Automobiles and busses for 
hire, $1 per horsepower; 
motor trucks under one- 
half ton capacity, $5; 1 
ton, $10; 2 tons, $15; 3 tons 
$25; 4 tons, $35; 5 tons, $50; 
6 tons, $100; 7 tons, $250 

Same as pleasure cars 


Capacity less 
pounds, 
pounds, 
or more, 32 

Same as pleasure cars 


than 2,100 
$15; 2,100 to 5,100 
$20; 5,100 pounds 
$25 


Owner 
operators 


Chauffeurs 


$2.50 
None 


None 


None ck 


Continued 


TABLE IV.—Administrative provisions in force January 1, 1919, affecting motor-vehicle registrations, 


State 


Alabama. 


Arizona. 


Arkansas... .. 


California. . .. 


Colorado. .. 

Connecticut. . 
Delaware.. .. 
District _ of 


Columbia. 


Florida .. . 


Georgia 


Idaho 


Wiinele.. 2... 


Indiana...... 


Kansas... -.- 


Kentucky.. -- 


Louisiana. . - . 


! Sufficient funds set aside to meet Federal aid, provide maintenance of highway department and expenses 


1 Same rate as pleasure cars 


Official or depart- 
ment in charge 


State board of 
equalization 
through pro- 
bate judge. 

Secretary of state 


Commissioner of 
state lands, 
highways, and 
improvements. 

Superintendent 
of motor-ve- 
hicle depart- 
ment. 

Secretary ofstate. 


Commissioner of 
motor vehicles. 


Secretary of state. . 


Automobile 
board. 


State comptroller 


Secretary of state . 


State highway 
commission 
through coun- 
ty assessor. 

Secretary ofstate . 


-do.... 


| Secretary of state 


through county 
treasurer. 


Commissioner of 
motor vehicles. 


Secretary of state... . 


Annual, C 


2 Drivers of « 


Registration a.id licenses 


Renewals 
4 


Operators’ 
and 
chauffeurs’ 
licenses 


Car regis- 
trations 


hauffeur, 


Oct. 1. annual, 
Oct. 1. 
Annual, Chauffeur, 
Jan. 1. perpetual. 
Me nies Chauffeur, 
annual 
from date. | 
.do.. Chauffeur, 
annual. 
Jan. 1. 
MR incs Chauffeur, 
annual, 
Jan. 1. 
: All opera- 
tors, annu- 
al, Mar. 1. 
.do. All opera- 
tors, Jan. 
1 
. All opera- 
tors, per- 
petual. 
Mic xs Chauffeur, 


annual, 
Jan. 1. 


Annual, 
Mar. 1. 


Chauffeur, 
annual, 
Mar. 1. 


Annual, Chauffeur, 


Jan. 1. annual. 
MB 0+ Chauffeur, 
annual, 
Jan. 1. 
. ee Ye 
Gikéiea None......- 
Annual, Wives 


July 1. 


Annual, Chauffeur, 


Jan. 1 annual, 
Jan. 1. 
Miatinnsed TRB asee's 


Requirements 
for operators’ 
and chauf 
feurs’ licenses 


Chaueffeur 
must be 18 
years old. 


No examina- 
tion. 

Chauffeur 
must be 18 
years old. 


do 


No 
tion. 


Examination 


Must be 16 
yrs. old; no 


examination. 
Examination . 


Chauffeur, ex- 
amination. 


Must be 
years old. 


16 


Chauffeur 
must be 18 
years of age. 


Chauffeur, ex- 
amination. 


a ee ee 


Must be 15 
years of age. 
Must be 14 
years of age. 


Chauffeur, ex- 
amination. 


eXamina- 


Nol 
residents 
exemp)- 
tions 


Reciproc- 


ity. 


6 months 


Rec iproc- 


ity 


3months 


OO day 

No limit 

Reciproc- 
ity. 


.do. 


Reciproc - 
ity. 


x0 days 


Reciproc- 


ity. 


60 days 


Reciproc- 
ity. 
30 days... 


Reciproc- 
ity. 


iTs operat 


nsed by m 


cevenues from registrations and license 
Proportion xpended 
for roads under su- 
pervision of 
Applied to 
State Loca 
highwa road 
lepart suthori- 

State, county, None None 
and city gen- 
eral funds 

State road tax All of net d 
fund 

State and. One-half One-half 
county road 
fund. 

State snd One-half One - half 
county road net net 
work 

do do do. 

Maintenance All of net None 
State roads 

State highway All do 
department 

General fund None do 

State highway All of ne do 
department 
and State 
maintenance 
fund. 

Net to State Non All of net 
road fund for 
ipportion- 
ment to coun- 
ties. 

State highway 25percent | 75 percent 
fund 

State “road All None 
fund.” 

' Net,county road None... All of net.. 
work. 

State and local 
road work. 

Net, mainte- | None All of net.. 
nance county e 
and township 
roads. 

Net to State |Allofnet.. |None..... 


road fund. 


Net to parish 
road work. 


None.... 


All of net.. 





Dealers and manufacturers 





$50 

$50) 

Car $25: extra plats $5 per 
pair; motorc vele b 33) 

Cars, $15 per set of plates; mo- 
toreycles, $5 

$25 for 8 plates; extra plates, $1 


each 


$10 for 4 plates 
tional plate 


$1 for each addi 


imicipality 


licenses, and revenues. 








Revenue 
from 
fines and Traffi 
penalties reaeenene 
applied to made by 
road 
None Statute 
d Statute and 
local ordi 
nance 
One-half of Dy 
penalty 
oe delin- 
quency. 
All, by local Do 
commun 
ity 
Same as reg- ay 
gistration 
revenues. 
do ay 
None > 
do. 
do. Do 
.do. Do 
Same as reg- Do, 
istration 
revenues 
All, by local Do 
commun- 
ity 
Same as reg- Do 
istration 
revenues 
Local road Do 
work 
None... Statute a! 
city ord 
nance 
a Statute an 
local ord 
nance 
Same asreg-| Local ord 
istration nance 


revenues 





of registration; remainder to counties for road work 











State. 


Maine. 





Maryland... 


Massachusetts 


Michigan... .. 


Minnesota... 


Mississippi. 


Missouri.... 


Montana. 
Nebraska 
Nevada 

New Hamp- 


shire 


New Jersey 


New Mexico 


New York 


North Caro- 
lina. 


North Da- 
kota 


Ohio... 


Oklahoma 


ee 


ennsylvania. 


hode Island. 


outh 
lina. 


Caro- 





outh Dakota 





Official or depart- 
ment in charge 


Secretary of State | 
Commissioner of 


motor vehicles 


State highway 
commissioner 


Secretary of state. 


tots 


State auditor and 
county tax col- 
lector 


Secretary of state. 


a 


Secretary ofstate 
through county 
treasurer 

Secretary ofstate 


Commissioner of 


motor vehicles 


do 


Secretary ofstat 


do 


do 


do 


Department of 


highways 


Secretary of state. 


State highway 
department. 
State board of 
public roads 


State highway 
engineer. 


Secretary of state 
through county 
treasurer. 


Registration and livenses 


Renewals 


Car regis- 
trations 


Annual 
Jan. 1. 


GOiccs 


do.... 


rriennial.. 


1918-1920, 
annual, 


Jan. 1 


Annual, 


Feb. 1 


Annual, 


Jan, 1. 


Annual 


Jan. 1 
do 
do 
do 
do 
Annual 
Feb. 1 


Annual, 


July 1 


Annual, 


Jan. 1 


do 


do 


.do. 


.do 


.do. 


Annual, 
Jan. 1. 


«cates. 


( perators’ 
and 
chauffeurs’ 
licenses 


All opera- 
tors, an- 
nual, Jan 

Owner, per- 
petual; 
chauffeur, 


annual 
All opera- 
tors, an- 


nual from 
date. 


Chauffeur, 
annual, 
Jan. 1. 

do.... 


Nome 


Chauffeur, 
annual, 
Feb. 1. 


Chauffeur, 
annual, 


Jan. 1. 
None 
do 
All oper- 
ators, an- 
nual. Jan 
do 
None 
All oper- 
ators, an- 


nual, Feb 
1. 


None 


Chauffeur, 
annual 
Jan. 1 


None 


Chauffeur, 
annual, 
Jan. 1. 


. do. 


All oper- 
ators, an- 
nual from 
date. 


All oper- 
ators, an- 
nual from 

' date 


Requirements 
for operators’ 
and chauf- 
feurs’ licenses 


Examination 
optional 


do 


Chautfeur, ex- 
amination 


No examina- 
tion 


Chauffeur, ex- 
amination, 


Must be 
vears of age; 
no eXamina- 
tion 

No examina- 
tion, 


1s 


Must be 
vears old 
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Examination, 


all operators 


do 


Must be 14 
vears old 


Chauffeur, ex- 


iminatior 
Must be 16 
vears ol ace 


Chauffeur, ex- 
sAmination 


Must le 
year sSolage 
noeXamina- 
tion 

Affidavits as 
to compe- 
tency 

Examination, 
alloperators 


IS 


15 


be 


old. 


Must 
years 


15 


Nol 
resident 
exemp- 
tions 


30 days... 


Reciproc- 
Ity $ 
month 


Rex iproc- 
itv. 


Rec Iproc- 
ity to vO 
day 

30 day 


60 day 


do... 


No limit 
30 day 
do 


20 dav 


Reciproc- 


ity; 15 
day 
60 da 


Reciproc- 
it 


Recipro 
itv to 60 
days 


No limit 
do 


Reciproc- 
ity 


30 davs 


Rec iproc- 
ity. 


Reciproc- 


ity 10 
days. 


30 days. 


Reciproc- 
ity 


Revenues 


Applied to 


State road work 


Net 20 per cent 
Baltimore 
street work; 80 
per cent State 
road mainte 
nance 

Net 20 per cent 
mall town 
roads; 80 per 
cent mainte- 
nance State 
roads 

State and count 
road work 


Net, State road 
ind bridge 
fund 

State revenues 
to general 
fund; county 
to county 
road work 

State road fund 


Net to State and 


county road 
work. 
Net to county 


road work 


Netto St 
road work 


ate 





Road mainten- 
1 

Net State and 

county road 

Work 


and local 
road work 


ate 


Nett 
road 


o State 
mainte 
nce 

Sta 
coun 
road work 
Net to State 
road fund 


te 
v 


10 per cent ap 
propriated for 
State high- 
way depart- 
ment: 90 per 
cent county 


road work 
Net to Federal 
iid road work 


st ind State- 


aid road work 


ite 


Maintenance 
State roads 


Maintenance 
highway de- 


partment and 


county road 
work. 
85 per cent 
county road 
work 


from reg 


TABLE IV.—Administrative provisions in force January 1, 1919, affecting motor-vehicle registrations, licenses, and revenues 


ristrations and licens« 
Pr rtio <pended 
or roads under su 
per mn of 
- | ] ) i 
I \ ad 
lepar 1uthor 
Al None 
SO per cel i 
\ ‘ i 
One half C)re half 
n net 
Ally None 
None Net coun- 
T re € 
1 
\ Nom 
(ome I (one - | ilf 
net net 
No All net 
All Nx 
do d 
do i 
0) per ce 0} t 
Y) per ce YS) per cent 
All None 
Two-thirds One-third 
of of net 
All net None 
All 
All net None 
All gre do 
All ne 1K 
20 percent, SO percent 
Non S85 percent 


1 Does not apply to revenue collected within New York City, ons-half of which goes to the city general fund 









Continued. 


tevenues 
from 
fines and 
penalties 
applied to 


Traffic 
regulations 
made by 


road 
None... Statute and 
local ordi- 
nance. 
Same as reg- Do 
istration 
revenues 
do. Statute, State 
highway 
commission 
ind local or- 
dinance 
None.... . Statute and 
local ordi- 
nance 
Oe sat Do 
Net same Local ordi- 
as county nance. 
revenue 
None... Statutes and 
local ordi- 
nance 
a. x. < Do 
None Statut e and 
local ordi- 
hance 
do Do 
Same as Do 
registra- 
tion reve- 
ues 
do Statute and 
motor ve- 
hiclecom- 
mission 
None Statute and 
local ordi- 
nance 
Maintenance!) Stayute, State 
of State highway Com- 
roads m ssion, and 
loca ordi- 
nanlce 
None Statute and 
local ordi- 
nance 
do Do 
do Statute, State 
highway de- 
partment, 
and local 
ordinance 
Mise a beebe Statute and 
local ordi- 
nance 
County road Do. 
fund 
Certain ones Do. 


locally. 


State board of 
publie roads 


Same as reg- 
istration 


revenues. statute, and 
local ordi- 
nance. 

None Statute and 
local ordi- 
nance. 

do.. Do. 


- ep STO 
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TABLE 1V.—Administrative provisions in force January 1, 1919, affecting motor-vehicle registrations, licenses, and revenues—( 


Registration and licenses. 


Renewals 


years of age. 


1 To pay interest and sinking fund on $2,099,000 State road bond. 


ROAD AND BRIDGE BUILDING 
AND MAINTENANCE FOR 1919 


In order to secure a basis for estimating the prob- 
able amount of road and bridge work which would be 
undertaken during the present season by the State 
highway departments and the local subdivisions, a 
questionnaire was sent by this bureau to each of the 
several State highway departments. Fairly com- 
plete replies have been received from 20 States. 
As these States are distributed fairly well over the 
entire area of the United States, it would seem that 
they would serve as a reasonable basis for estimating 
the probable road and bridge work which will be 
undertaken during the present season. These esti- 
mates indicate a total expenditure of $385,000,000 
or $110,000,000 above the average expenditure of 
the years 1916 and 1917. 
classified as follows: 


The expenditures are 


Work by or under State highway departments. 


Construction under contract, 5,000 miles. ......... $45, 000, 000 


Construction ready for contract, 4,000 miles........ 30, 000, 000 
Construction contemplated, 16,000 miles. ......... 100, 000, 000 
Maintenance, 200,000 miles... ........-...-...--. 60, 000, 000 


Local road and bridge work by counties, townships, and districts. 


Cpmenets, 10.000 mimes... <5 -.- 2. .-.5..-25.-.. $100, 000, 000 
Maintenance, 100,000 miles... .................. 50, 000, 000 


ity to 90 
days. 


2 Drivers of « ars operating for 





ontinued. 


Revenues from registrations and licenses 


Proportion expended Revenues 


for roads under su- from 
; pervision of fines and Praffic 
State. Requirements Non , penalties regulation 
Official or depart for al residents Living to applied to made by 
ment in charge. Operators’ oe —. —— State Local roads 
Car regis- and ee Se, — highway road 
trations chauffeurs’ lepart- vuthori 
icenses ment ties 
Tennessee....| Statedepartment| Annual, All oper- .......... 30 day 10 per cent to Albnet Same “asreg- Statute and 
of highways Jan, 1. ators, an- State highway istration local ordi 
through coun- nual from department revenues nance 
ty clerk. date. 90 per cent to 
county road 
work. 
RS State highway ...do.. Chauffeur, | Must be 18! 90 days NettoStateand 50percent |) S0percent County road 1) 
depart ment annual, vears of age. county hig! work 
through coun- Jan. 1. way fund 
ty taxcollector. 
See Secretary ofstate. Annual, .....do....... No examina- | 30 days Motor vehicle All net None None % 
Mar. 1. tion. registration 
fund 
Vermont.....|..... do Annual, All oper- | Examination, | Reciproc- State mainte lo lo do Do 
Jan. 1. ators, an- chauffeur. nance fund 
nual, Jan. 
oe 
Virginia...... Secretaryofcom- ...do....... Chauffeur, | No examina-' 2 periods Net mainte ke lo i Dx 
monwealth. annual, tion. of7 days nance State 
Jan. 1 each. aid, roads. 
Washington.. Secretary ofstate Annual, None..... .. Operators 90days.... Net to perma- Non All net Same as reg- Do 
through coun- Mar. 1 must be 15 ment highway istration 
ty auditor. years of age, fund for main- revenues 
chauffeurs tenance. 
21. 
West Virginia State road com- Annual, Chauffeur, Must be 14 Reciproc- State road fund All None Non Do 
mission. July 1. annual, years of age. 
July 1. 
Wisconsin....| Secretary ofstate. Annual, None Must be 16 Reciproc- Net to State 75percent 25 percent do Do 
Jan. 1. years of age.? ty. highway fund ne net 
ind = county 
road work. ~ 
Wyoming....'.. do.. - . -do.......| Must be 15 Reciproc- 80 per cent to | None None 


Stat 


county. 


r hire may be licensed by municipalitic 


The most striking feature in this table is the great 
increase in the amount of funds under the control 
or supervision of the several State highway depart- 
ments as compared with previous years. These 
funds in 1917 amounted to only $98,000,000 as 
compared with $235,000,000 for the present season. 
While a considerable portion of this increase is no 
doubt due to funds carried over from 1918, atten- 
tion is called to the fact that these estimates do not 
include the additional Federal aid appropriations 
carried by the amendment to the Post-Oflice Appro- 
priation Bill for the fiscal year 1920, which makes 
immediately available $50,000,000 of Federal funds 
and $75,000,000 which will become available July 1 
of the present year. It appears, therefore, that the 
total amount of funds from all sources, Federal, 
State, and local subdivisions, which will be available 
for work during the present season will be, in round 
numbers, $500,000,000. 









































BUILDING AN ARIZONA PROJECT 
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PAVEMENT CHECKED AND PONDED FOR CURING 


The Bureau of Public Roads recently received 
from J. W. Johnson, acting district engineer, a very 
interesting and illuminating set of photographs, 
which are herewith reproduced, covering the steps in 
the construction of a concrete road on Arizona Fed- 
eral aid project No. 2. This project extends from 
Phoenix to Temple, in Maricopa County. The 
photographs were taken by Clyde E. Learned, high- 
way engineer of this bureau assigned to district No. 3, 
and to show the various stages of construction in 
order. They also show the modern methods em- 
ployed and the machinery used. The road was con- 
structed of river gravel, the character of which is 
very well shown. The subgrade was rolled and wet 
after being shaped by the road drag. In order to 
obtain a uniform wearing surface for the concrete 
road the subgrade was then scarified by the use of a 
harrow, after which it was wet down and rolled. 
The final trimming was done with a trimmer, and 
the surplus windrows were removed with shovels. 

One of the interesting photographs is that showing 
the method of turning the trimmer on an improvised 
‘urntable. With the final preparation of the sub- 
srade ready for the construction of the concrete 
pavement, is shown the method of depositing the 
materials for the concrete, with the concrete mixer in 
the distance mixing and laying concrete. There is 
112451—19-——3 


a close view of a mixer of the bucket and boom type, 
which was used on this work. It is shown in opera- 
tion, delivering and dumping a bucket full of con- 
crete on the subgrade. 

The concrete surface is prepared for finishing with 
a screed and the Macon roller and finisher, shown 
in operation, was used for finishing. A close view 
is shown of the resulting surface after rolling. On 
each crossing of the roller it was advanced 2 feet. 
Hand-floating was done by laborers along the sides 
after the operation of the roller and before belting. 
This view also shows the portion of the pavement 
which has been belted and that which has been 
rolled. 

The finishing belt was then employed with the 
resulting surface. On the second passage of the 
belt the men put the final finish to the surface by 
short strokes. On the third passage the men held 
the back edge of the belt down and slid it along 
without any riding movement. A rather novel split 
float is shown. This was used at the joints to insure 
an even finish on both sides of the joints, and conse- 
quently a smooth pavement. The expansion joint 
is seen extending above the surface of the concrete 
road. The concrete road is shown in its various 
stages of finishing. The method of curing adopted 
was that of curing the pavement under water. 























Steps in the Building of an Arizona Project. 


BPR. 16659, 16667, 16663, 16671, 16665, 16672. 


(1) PIT IN BED OF SALT RIVER FROM WHICH GRAVEL WAS TAKEN. (2) 
AND WETTING DOWN. (3) HARROWING SUBGRADE. (4) USING SUBGRADE TRIMMER. 


TABLE. (6) RESULTS OF SUBGRADE TRIMMER. 


Dams were formed along the sides of the concrete 
pavement and transversely out of material from the 
ditches and shoulders frequently enough to insure the 
complete covering of the surface with water. This 
method is adaptable to roads in comparatively flat 
country, but would be somewhat difficult on roads 
of heavy grade. 


USING LOG DRAG FOR SHAPING SUBGRADE BEFORE ROLLING 
(5) TURNING SUBGRADE TRIMMER ON TURN- 


WINDROWS LEFT TO BE REMOVED BY SHOVELERS. 


BETTER TYPE ROADS IN UTAH. 


Utah’s State highway department has planned to 
make use of the increased Federal aid allowance 
which will come to that State under the provision 
made in the last Post Office appropriation act by the 
construction of a higher type of road instead of an 






































Steps in the Building of an Arizona Project. 
IPR. 16669, 16670, 16668, 16674, 16661, 16655. 


(1) THE FINISHED SUBGRADE. 
NG STRIKING OFF. 
6) ROLLING PAVEMENT. 


nerease in the number of projects. This will give 
iot only more satisfactory roads but greatly cut 
lown the cost of maintenance. Utah is to spend all 
ier Federal aid allowance on the State highway 
ystem authorized by the legislature. 

As originally established this system included 
3,600 miles of road, which would cost the State 


(2) WINDROWS OF MATERIAL ON SUBGRADE AHEAD OF MIXER. (3) SIDE CONCRETE MIXER SHOW- 
(4) USING PLOW-HANDLE TYPE OF STRIKE BOARD. 


(5) USING ROLLER, EXCESS WATER BEING REMOVED IN FRONT. 


about $1,400,000 annually for maintenance alone, 
if constructed of the lower type first planned. At 
the session of the legislature just ended an act was 
passed eliminating 1,200 miles from the State system 
and returning it to the counties as county roads to 
be maintained by the counties. The act provides for 
a tax levy by the counties for maintaining the roads. 












































Steps in the Building ot an Arizona Project. 


BPR. 16664, 16673, 16656, 16666, 16662, 16660. 


(1) RESULTING SURFACE AFTER ROLLING. (2) HAND FLOATING ALONG SIDES AFTER ROLLING. 


BELT. (4) USING NEW TYPE OF HAND FLOAT AT JOINTS. 
CHECKING OFF FOR CURING BY PONDING. 


This leaves about 2,400 miles in the State high- 
way system, to be improved by the joint use of 
State and Federal funds, and the increased amounts 
available will be used to construct the higher type 
road decided upon by the highway department. <A 
tentative plan for the expenditure of the Federal 
aid funds available for the State, prepared by Com- 


(3) FIRST PASSAGE OF FINISHING 


(5) A DAY'S RUN; 530 FEET OF 18 FOOT PAVEMENT, WITH A 24-MAN GANG. (6 


missioner Browning, shows the expenditure of 
$5,682,000 on 25 projects, having a total mileage of 
about 1,030. Half of the cost will be Federal aid. 

The legislature at the recent session provided for 
the issuance of $4,000,000 of road bonds, so that 
ample funds will be available for the State’s coopera- 
tion on Federal aid projects, both post and forest roads. 

















BUREAU OF PUBLIC ROADS IN THE WAR 


T THE time the 


Public Roads 189 male employees. 


number, S81, 


Name 


Alderman, E. 8.! 
Angwin, Henry R 
Ashby, Wallace. 
Ayers, Quincy C. 
Barrows, Harry Hi 
Bartel, Frank C 
Barton, Wm., jr.' 
Baxter, Ora G. 
Beebe, Law rence l 
Bessee, Cc, 
Booth, W alte rB 
Boyd, George RK 
Boyd, Joseph R.! 
Brown, Robert A 
Brown, William 
Chambers, Jos. L 
Chapman, John li 
Chilvere, C. H. 
Comfort, Willis E.* 
Diesem, Harry Custer 
Dunn, Albert C.1_.. 
Eason, Frank G. 
Fairbank, H. 8.! 
Franks, W. G 
Gray, Bernard E.! 
Gregory, Wm. B 
Harrison, Robert 
Harsch, Rs y — \ 
Haswell, J. 
Haynes, C ae Ss. 
Helmick, Dan 8.2 
Hooper, Arthur L 
Hughes, Robert L 
Hutchins, Wells A 
Jeffrey, Wm. M. 
Jones, L. A. : 
Kidder, H. Ht 
Kirshmer, Chas 
Keohemeter, J G 
sane, Albert L. 
Levin, Myer...... 
Lewis, Richard H.! 
Logan, John W.!.. 
Losh, A. R.'... 
L.ucal, Ira D.... 
Lynch, Wm. H.'. 
-yons, F. Russell. 
Mi Calla, W. A. 
Me arthy, Thomas H 
Manville, Vasco...... 
Menikheim, Irvin G... 
Miller, C. nai 
Miller, Frank § aes 
Moorefield, Chas. H 
Meneemeee, P hilip 8. 
Morris, C. 
Munger, dna ‘.. 
Nelson, Bert FE. f: 
'sterhoudt, Perc y J. 
’auls, Jarl‘ ; 
earson Roderic i 
etrée, H.E....... 
*hillips, C lyde |. RS me 
‘owell, ‘Orman N. 
roudley, Charles Ear! 
‘ideout, Percy A.?....... 
ithodes, Wm. H... 
‘ohwer, Carl..... 
‘huyler, J. T.. 
keggs, John a. 
le ight, Reuben B. 
loan, William G... 
mith, Gage los«.--- 
tanley, Fred W.1 
irton, James C . 
weetner, Charles H 
»bin, James J..... 
roms, Raymond E.. 
augh, Wm. H....... 
Whittle, George D.'.. 


oolf, Donald O.1.............. 


or 43 per cent, had entered the military 
service when hostilities ceased in November. 
female employee of the bureau entered the naval 
service as a landsman. 


‘au follows: 


Position with bureau 


Hiighway engineer. 
Highway bridge engineer 
Barn architect. 
Junior drainage engineer 
Senior drainage engineer 
Junior drainage engineer 
Computer. 
Senior drainage engineer 
Assistant mechanical en; ineer 
Civil engineer draftsman 
Junior drainage engineer 
Senior drainage engineer 
Laboratory assistant 
Superintendent road construction 
Clerk. 
Junior drainage engineer 
Clerk. 
Highw ay engineer. 
Drainage engineer. 
Irrigation engineer. 
Highway engineer. 
Senior drainage engineer 
Senfor highway engineer 
Accountant. 
Engineer-economist. 
Irrigation engineer. 
Highway engineer. 
Laboratory assistant 
Senior drainage engineer 
Architectural draftsman 
Junior drainage engineer. 
Junior highway engineer. 
Chief of survey party. 
Assistant in irrigation economics, 
Junior highway engineer. 
Drainage engineer. 
Assistant irrigation engineer 
Drainage engineer. 
Clerk. 
Junior drainage engineer. 
Clerk. 
Assistant chemist. 
Clerk. 
Senior highway engineer 
Clerk 
Senior highway engineer 
Junior highway engineer 
Senior highway engineer 
Assistant irrigation engineer 
Clerk. 

Do. 
Draftsman. 
Clerk. 
Senior highway engineer 
Clerk. 
Senior highway engineer. 
Clerk. 

Do. 

Do. 
Highway engineer. 
Junior highway bridge engineer. 
Clerk. 

Do. 
Highway engineer. 
Laboratory assistant. 
Junior highway engineer. 
Senior highway engineer. 
Assistant irrigation engineer 
Senior highway engineer. 

Do. 
Assistant irrigation engineer. 


Drainage engineer (irrigated lands). 


Junior drainage engineer. 

Senior irrigation engineer. 

Instrument man. 

District engineer. 

Engineer economist. 

Senior highway engineer. 
Do. 

Highway bridge engineer. 

Laboratory assistant. 


1 Returned to the bureau prior to Feb. 28, 1919. 


2 Distinguished service cross. 


United States entered 
war there were on the rolls of the Bureau of 


Of the total number 
entered the military service, 23, or 12 per cent, had re- 
turned to the bureau up to the close of February, 1919. 

A list of those who entered the military or naval 
service from this bur 


The distinguished service cross was won by four 
men and an equal number made the supreme sacri- 
fice. Thus the service flag of the bureau contains 
77 blue and gold stars. 


Percy A. Rideout, who occupied the position of 


junior highway engineer with the bureau and who 


was appointed as a private and promoted to first 
lieutenant, was killed in action on the Verdun front, 
France, October 8, 1918. The distinguished-service 
cross was awarded to him posthumously. 

H. EK. Petree, who was a clerk in the bureau, went 
into the aircraft service as a private, was promoted to 
first lieutenant, and killed while making a flight 
back of the German lines on September 26, 1918. 
Official investigation discloses Lieut. Petree as 
one of the outstanding heroic figures of the war. 
French spectators of the air fight in which he met 
his death declare in affidavits that Petree alone 
engaged seven enemy scout planes back of their 
own lines. The investigating officer 


reports as 
follows: 


First Lieut. Harris E. Petree, pilot, One hundred and thirty- 
ninth Aero Squadron.—Killed September 26, 1918, near Delut 
15 kilometers southeast of Longuyon), and buried in the village 
cemetery at Delut. Lieut. Petree, according to the village 
pr opl , single-handed attacked seven German scout planes 
over their own field, which was near Delut and far inside the 
German lines. In the combat which lasted one hour, Lieut. 
Petree had many opportunities to escape, but he returned again 
and again to the attack until he finally was shot down. Lieut. 
Petree must have known the final outcome of the battle, but he 
refused to retreat. He chose to die fighting. He is the hero of 
the war to the village people of Delut and has made the name 
of an American the symbol of courage and fortitude among these 
simple French folk. Lieut. Petree’s papers, watch, and 165 
francs were taken by Kommandatur Nicolai, of Thuringia, 
Prussia. The German squadron was at Marville. M. Jules 
Vivier and his daughter, Madelaine Vivier, buried this aviator 
and promised to take care of his grave. We promised them that 
his parents would make fitting recompense. 


According to Maj. Augstrom, commanding the 
One hundred and_ thirty-ninth Aero Squadron, 
recommendation will be made for the award of the 
distinguished-service cross posthumously. 

Willis E. Comfort, who was employed in drainage 
investigations as a drainage engineer, was ap- 
pointed as a lieutenant with the first expedition to 
be sent to France in 1917. Later he was promoted 
to captain and was killed in action near Soissons on 
July 18, 1918. The distinguished-service cross was 
awarded to him posthumously. 

William Brown, who held the position as auditor 
in the district office at Portland, Oreg., was called 
for service in June, 1918, and died of an influenza 
attack at Camp Meade, Md., in October. He was 
a member of the 154th Depot Brigade and held the 
rank of private. 


ROAD WORE. 


Eighteen engineers were detailed by the Bureau 
to prepare plans and superintend the construction 
of roads in the 16 national army cantonments and 
one guard mobilization camp located as follows: 


Camp Devens, Ayer, Mass. 

Camp Upton, Yaphank, L. I. 
Camp Dix, Wrightstown, N. J. 
Camp Meade, Admiral, Md. 
Camp Lee, Petersburg, Va 

Camp Jackson, Columbia, 8. C. 
Camp Gordon, Chamblee, Ga. 
Camp Sherman, Chillicothe, Ohio. 
Camp Taylor, Louisville, Ky. 


‘amp Custer, Battle Creek, Mich. 
amp Grant, Rockford, Ill. 

amp Pike, Little Rock, Ark. 

amp Dodge, Des Moines, lowa. 
amp Funston, Fort Riley, Kans. 
amp Travis, San Antonio, Tex. 
amp Lewis, American Lake, Wash. 
Camp McClellan, Anniston, Ala. 


Ar RRA AA 


These men were assigned in July, 1917, and the 
period of their assignments varied from three months 
to a year or more. The total construction planned 
and supervised by these engineers aggregated several 
hundred miles and included practically all of the 
common types of construction from sand clay to first 
class bituminous surfaces and concrete roads. 

In addition to this work other activities in road 
construction not heretofore separately mentioned 
were as follows: 

Roads were planned and their construction super- 
vised for the Marine Corps, at Quantico, Va., and 
for the Bureau of Ordnance at the Edgewood Arsenal, 
Gunpowder, Md. 

Roads were planned and their construction super- 
vised outside of cantonments, usually from the 
cantonment to a city in the vicinity at the following 
places: 

Alexandria, Va., to Camp Humphreys. 

Alexandria, La., to Camp Beauregard. 

Little Rock, Ark., to Camp Pike. 

Columbia, 5S. C., to Camp Jackson. 

Spartanburg, S. C., to Camp Wadsworth. 

Greenville, S. C., to Camp Sevier. 

Petersburg, Va., to Camp Lee. 

Anniston, Ala., to Camp McClellan. 

Several of the above projects were carried out in 
cooperation between the Federal Government and 
the State highway departments under the Federal 
aid road act. 

One engineer was loaned to the United States 
Housing Corporation as consulting engineer on roads 
and streets necessary in connection with housing de- 
velopments. This assignment was made in July, 
1918, and the engineer gave his entire time to the 
work until shortly after hostilities ceased. 

One highway engineer was detailed to assist the 
Emergency Fleet Corporation in planning roads and 
streets in connection with shipyard developments. 
He gave his entire time to this work from March 5, 
1918, until shortly after the cessation of hostilities. 


MAP WORK. 


Complete and detailed highway maps were made, 
utilizing as far as practicable topographic sheets of 
the United States Geological Survey, covering all of 
Maryland east of the meridian passing through 





Washington, all of the coast counties of New Jersey, 
and all of Florida south of Jacksonville. These maps 
were delivered to the Corps of Engineers. In addi- 
tion to these detailed highway maps, the principal 
highways in a zone extending from Boston to New- 
port News, through New York and Washington, 
were plotted on topographic sheets for the use of the 
Geological Survey in the preparation of aeroplane 
maps. Detailed route maps were prepared covering 
the Army truck route from Detroit to Baltimore, 
this work being done in cooperation with the United 


States Geological Survey and the Corps of Engineers. 


DEVICE FOR TESTING EXPLOSIVES. 


At the request of the Frankford Arsenal, Phila- 
delphia, this bureau worked on a device for testing 
the power of explosives with the idea of obtaining 
an autographic record of the force and speed of the 
explosive. 

PAGE IMPACT MACHINE. 

Our large Page impact machine was borrowed by 
the American University for research work in con- 
nection with high explosives. At the present time 
impact machines of the type employed by this bu- 
reau are now being used in practically all of the 
arsenals throughout the country in their routine 
investigations of explosive materials. 


COOPERATION WITH THE U. S. SHIPPING BOARD. 


In cooperation with the concrete ship department 
of the Shipping Board, the testing laboratory of this 
bureau was requested to make several series of tests 
in order to obtain desired information looking to 
the safer design of reinforced concrete ships. The 
tests are described as follows: 

Bond tests.—In view of the uncertainty of the pro- 
tection of the steel by the concrete against the action 
of salt water, tests were made with bars: protected 
with various kinds of paint coatings and metal coat- 
ings to determine (a) the protection offered by these 
coatings against corrosion, and (6) the effect of the 
coatings on the bond strength. Some 24 coatings 
were tested, involving about 250 specimens. 

Shear tests.—In the design of a concrete ship the 
shear stresses are very high, and in order to use as 
little steel and concrete as possible it was necessary 
to use a very much higher unit stress in shear than 
in ordinary reinforced concrete construction. As 
no test results were available to indicate what would 
be a safe unit stress to use with the exceedingly rich 
mixture of concrete, it was necessary to make a 
number of beam tests to determine this point. A 
series of tests made at this bureau involved 12 
beams in span length from about 5 feet to 10 feet 
The materials were supplied by the Shipping Board. 

Pouring tests.— Because of the extremely thin wall: 
containing a large percentage of reinforcing steel, i! 
was necessary to determine how best to pour th¢ 


















concrete so that it would entirely surround the steel 
and form smooth surfaces and yet be of dry enough 
consistency to produce the densest possible concrete. 
A specimen resembling the shell of a concrete vessel 
was made up and concrete was poured into the form 
and the form rapidly vibrated by hammering the 
sides. The forms were later stripped off and the 
specimen observed. The first method of pouring 
was a complete success and no further experiments 
were necessary. 

Concrete bulkhead specimens.— Assistance Was given 
to the Bureau of Standards in the pouring of a large 
reinforced concrete specimen designed to resemble a 
concrete bulkhead for use in producing water-tight 
compartments in steel vessels. 
18 feet high and 6 feet wide. During the pouring, 
measurements were taken of the pressure exerted by 
the concrete against the forms, using the soil pressure 
cells designed in this bureau. 


This specimen was 


Pressure of concrete against forces.—This series of 
tests was started in order to determine the pressures 
exerted by concrete poured so as to fill the forms at 
different rates. This information is useful in facili- 
tating the economical design of the wooden forms. 

There are 
many places in reinforced concrete ships where the 


Bonding of new concrete to old concrete. 


concrete can not be poured continuously, but where 
it is necessary to join the old concrete to the newly 
poured concrete with as strong a bond as possible. 
\ number of different methods for obtaining a strong 
bond were investigated. 

In connection with 
tests made for the Shipping Board at other labora- 
tories, it 


Manufacture of strain gauges. 


instruments that 
would register exceedingly minute changes in length. 
\t the request of the Shipping Board, this Bureau 
made three such test instruments after designs fur- 
iished by the Shipping Board. The Invar steel for 
the sides of these instruments was furnished by the 
Shipping Board, as were also the Amos dials. 
instruments are proving very satisfactory. 


was necessary to have 


These 


UNITED STATES HIGHWAYS COUNCIL. 


Origin and organization.—In the last week in May, 
918, the Secretary of Agriculture wrote to the Secre- 
tary of War, the Director General of Railroads, the 
luel Administrator, and the chairman of the War 
ludustries Board, suggesting that each designate a 
representative to serve jointly with a representative 
of the Department of Agriculture in the handling of 
-treet and highway problems during the period of the 
war. In response to the Secretary’s suggestions, 
representatives were designated to serve for the War 
Department, the Railroad Administration, the Fuel 
Administration, and the War Industries Board. 
Later, upon the suggestion of the council the Director 
General of the United States Employment Service 
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named a representative of that organization to serve 
with the council. 

The members met on June 8 and organized as the 
United Highways Council. It was decided at that 
meeting to take over the cooperative arrangements 
which were already in operation between the Office 
of Public Roads and the Capital Issues Committee 
relating to highway bond issues, and between the 
Office of Public Roads and the Fuel Administration 
regarding the distribution of road oils, asphalts, and 
tars. 

Purpose and policy of the council. The purpose 
and policy of the council were set forth in an an- 
nouncement issued by the council June 20, explain- 
ing the functions of all Government agencies so far 
as they related to streets and highways, so as to 
eliminate delays, financial loss, and uncertainty in- 
cident to the handling of street and highway ques- 
The 
policy of the council was more fully set forth in 
Bulletin No. 1, dated August 5, which urged the 
restriction of street and highway work to the most 
essential and 


tions with each Government agency in turn. 


needs outlined the character of the 
work the council would be disposed to recognize 
This bulletin was followed by Bulletin 
No. 2, dated August 27, explaining the policy of 


procedure as to petroleum, asphalt, and tar products 


favorably. 


for highway work; and by Bulletin No. 3, dated 
September 23, dealing with highway bridges. Letters 


were sent from time to time to the State highway 
departments further explaining policy. 

Procedure of the council.—It was provided at the 
outset that application for approval of highway and 
street work should be submitted through the respec- 
tive State highway departments to the council on a 
prescribed form, known as ‘‘H. C. 3,” and that ap- 
proval of the council should be by minute and the 
issuance of formal notice of approval by the secre- 
tary of the council. To expedite the handling of 
individual applications a subcommittee was formed 
to meet daily for the purpose of taking initial action 
on applications, which initial action was later subject 
to confirmation either by the council in full meeting 
or by the member of the council not present at the 
subcommittee meeting whose department was di- 
rectly concerned. Two representatives of the Office 
of Public Roads also served as a subcommittee, 
passing upon applications for appreval of bituminous 
materials for highway maintenance. Permits were 
issued by the Fuel Administration to carry out the 
findings of the council as to oils, asphalts, and tars 
for highway purposes, and the War Industries Board 
issued Circular 21, dated September 3, in which it 
was set forth that highway projects approved by 
the United States Highways Council needed no 
further license, permit, or priority. The Railroad 
Administration, by Car Service Circular No. 13, dated 


May 24, just prior to the actual formation of the 
council, recognized the recommendations of the rep- 
resentatives of the Government agencies holding 
membership on the council in the granting of cars for 
the transportation of highway materials. Thus was 
established the coordination of the various agencies 
concerned. The cooperation of the United States 
Employment Service brought to the council effective 
cooperation in connection with the important ele- 
ment of labor. 

Work performed.—From the first meeting, June 8, 
to the last, December 31, 1918, the full council held 
27 meetings and the subcommittee 112. These 
meetings were in addition to the service rendered by 
the subcommittee of the Office of Public Roads. 

Applications for approval, including those which 
had been submitted to the Office of Public Roads 
prior to the establishment of the council, reached a 
total of 7,307. Many of these were considered sev- 
eral times by reason of requests for reconsideration, 
or of requirements by the council for further infor- 
mation, so that the total number under considera- 
tion aggregated 9,712. No statement as to the 
exact number of approvals or disapprovals can be 
given, as many cases were merely deferred and not 
disapproved, others were conditionally approved or 
disapproved, others were reconsidered, and_ still 
others were affected by an amendment issued Sep- 
tember 26 by the War Industries Board to Cicrular 
21, permitting the completion to November 1 of 
projects substantially under way. Still other proj- 
ects were pending at the time the council ceased its 
activities, and in consequence it is impossible to 
segregate those applications which might be con- 
sidered as definitely disapproved. A quantitative 
table dealing with the materials, transportation, 
and funds involved and showing such proportion as 
had been definitely approved has been prepared, 
however, and is submitted, as follows: 


TABLE I. 


Item. Unit. Requested. | Approved 


Capitalissued '.. . Dollars.. 

Road oil. . .. ; Galons 
a 
Tons. 
Barrels... 
Thousands 


$19,538,075 $7 
68, 280, 491 
56, 608, 832 


, 334, 82! 
44, 289, S26 
53, 533, 441 
190, 207 159,475 
5, 657, 390 2, 139, 769 
103, 125 52, 239 
es Pounds. 
Reinforcing. ....... ? .@0..- 
Crushed stone... .. ‘ Tons 
(“ss EF REE ; ; er ee 
Sand and screenings... pe 
Slag 
Corrugated iron culverts 
Piling timber. ........ 


Pipe: 
Vitrified drain. ......... ; , 
Cast-iron drain : a vt. ae 
Se Feet (B. M.). 
Granite blocks .. - .. Blocks....... 
Tons 


10, 663, 250 604, 820 
22, 281, 275 3, 231, 301 
3, 639, 819 1, 827, 795 
1, 204, 552 432, 707 
2, 216, 481 982, 479 
520, 152 250, 428 
107, 815 23, 704 
Int, 102 43, 588 

2, 165, 419 
47,052 

5, 530, 196 
1,420, 500 
123, 206 


99, 699 
43,740 
1,651, 635 
156, 500 
49,513 
55, 059 26, 361 
8,543 3,376 
3, 705 605 


1 Includes applications acfed on by Bureau of Public Roads prior to formal 
organization of United States Highways Council, requested $28,748,084, approved 
$3,114,381. The Capital Issues Committee has jurisdiction and the council 
served merely as an aid to the committee. 

The approval of the council obtained for highway 
purposes the equivalent of 99,000,000 gallons of road 
oils and tars and 159,475 tons of asphalts at a time 
when serious doubt existed as to whether any sub- 
stantial amount of bituminous material could be 
made available for street and highway purposes. 
In other words, critics of the council might bear in 
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mind not so much the negative action of the council 
as its constructive help to highways in securing a 
vast amount of material which might otherwise 
have been difficult to obtain. It is further worthy 
of comment that in the matter of railroad cars no 
auction by the council restricted in the slightest 
degree the opportunities of shippers to obtain cars 
from local railroad companies. The requests, there- 
fore, that came to the council for cars were for 
constructive aid rather than for approval. Through 
the activities of the council more than 30,000 cars 
were obtained for highway purposes. This number 
constitutes 2 distinct net gain to highway needs 
over and above the supply which the local railroads 
were able to furnish of their own accord. 

The restriction of highway work undoubtedly 
served to provide for the most worthy projects such 
materials as were available and to bring about on 
the parts of the States, cities, and counties a much 
more thorough sifting of the various projects com- 
prised in this form of public improvement than 
would otherwise have been possible. Had the war 
continued this conservative and selective considera- 
tion would have become more and more useful and 
necessary, even though it might have been desirable 
to change the method in which the work of the 
council was conducted. 

Cost of actumties.-On account of the facilities 
made available by the office of public roads the 
active work of the council was largely conducted 
and most of the quarters, personnel, and equipment 
furnished by that office. A summary of the cost of 
the handling of the applications received is shown in 
the follawing table: 

rABLE Il. 


applications, 7,307 


Cost per 
appli 
cation 


Registry and entry .... 
Records of action 
Correspondence and supervi 
Permits and advice 
Executive. ... 
Administration 


$1, 220. 87 
1,095. 39 
2, 284. 30 
2, 265. 36 
2, 363. 20 


1, 084. 53 


10,333. 65 


Records and papers, all applications, peempene 


ence, statistical records, announcements issued, and 
forms used have been arranged in orderly manne 
and are fully segregated on the record of the Bureau 
of Public Roads. These papers will be kept a rea- 
sonable length of time for such disposition as may 
be ordered by the personnel of the council, or by 
the Secretary of Agriculture. 


COOPERATION BY STATE HIGHWAY DEPARTMENTS 


The patriotic and thorough cooperation extended 
to the council by the respective State highway 
departments served to render the activities of the 
council effective throughout the entire Nation with 
remarkable promptness and completeness. Th: 
State highway departments lost no time in com 
municating with the various counties and munici 
palities and in making the policy of the counci 
thoroughly understood. The State highway depart 
ments passed conscientiously upon the variou 
applications submitted to them and for the mos' 
we disapproved at the outset those projects whic! 
1ad no justification under war conditions, 
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PENNSYLVANIA SEES END OF MUD AGE 


By WM. C. SPROUL, Governor of Pennsylvania 


AST fall I covered many miles of road in north- 
q ern Cambria County in an automobile. The 
trip was a delightful one. The dirt roads were 
in splendid condition; but as we whirled along the 
highway I though of conditions when winter came, 
and in my mind glimpsed the sodden ribbon of mud 
that must come with the rain and snow—a mud 
ribbon that would throttle trade, prevent neighborly 
intercourse, and cause tremendous monetary loss. 
I seemed to see mired automobiles, teams of tired 
horses steaming from the effort to get to market 
loads of produce woefully small because of road con- 
ditions, and as the Cambria County people with me 
in the automobile pointed out the glories of the 
countryside I could not help but wonder how long it 
would be before Pennsylvania awoke to the fact that 
its poor roads are a brake on the wheels of progress. 
A short while afterwards came the November elec- 
tion, and the people of Pennsylvania gave a majority 
ot 262,000 votes to the proposition to bond the Com- 
monwealth for $50,000,000 for road purposes. | 
knew then that we in Pennsylvania were nearing the 
end of the mud age. Since that time we have com- 
pleted our plans for Pennsylvania’s system of pri- 
mary highways—planned to give the State a network 
of north-south and east-west thoroughfares which 
will connect every county and, meeting the highways 
of other commonwealths at our boundaries, place 
Pennsylvania in communication with a multitude of 
markets and sources of supply. 


USE ROADS WHILE PAYING FOR THEM. 


In the work of permanentizing Pennsylvania’s high- 
ways we are being joined by a large number of coun- 
ties. We have been promised many millions of dol- 
lars to be used in conjunction with our funds on 
State-aid highways, while the majority of counties 
in the State are also preparing to spend their own 
money on the construction of necessary laterals or 
crossroads, connecting our primary highways. The 
administration is particularly pleased with the wil- 
lingness of county commissioners to cooperate in 
highway construction. And we are pleased that the 
people themselves look at the proposition in such a 
broadgauged manner and are urging their county 
authorities not only to spend all available money 
possible for better roads, but to borrow money for 
construction. 

It seems to me that the theory that we should 
have the use of our improved roads while paying for 
them is a proper one. We buy our homes and occupy 
them while paying for them. We borrow money for 
the purpose of extending our business. We bond the 


State to pay for roads the use of which we have while 
paying the bills. A county bonds itself for road pur- 
poses, and the construction of better highways in- 
creases property values and lessens production costs. 

But it is important to remember that borrowing 
money with which to build roads which will have dis- 
appeared or are useless before the borrowed money 
has been repaid is an economic fallacy. When we 
buy home we expect—-we know—that the house with 
proper care will be practically as good as ever when 
we have finished paying for it. Under the construc- 
tion method planned by the Commonwealth the life 
of the roads will be much longer than the life of the 
bonds issued to pay the bills. It is important that 
construction by counties be of the same durable 
nature. Taxpayers are never averse to spending 
money when they know that] the return is 100 cents 
for every dollar expended. 


BAD ROADS A LIABILITY. 


During the next four years the Commonwealth of 
Pennsylvania will spend approximately $100,000,000 
for better roads, and we are going to have 
$100,000,000 worth of roads. Not only that, we are 
going to continue to have that $100,000,000 worth of 
roads for years after we have paid the bills, which is, 
after all, the most important thing to remember. 

Pennsylvania must not stop with that initial ex- 
penditure. It must continue to construct permanent 
highways until every hamlet and every farm is either 
on an improved highway or within a very short dis- 
tance of one. There are 10,235 miles of road in the 
State’s highway system—the system of roads con- 
trolled by the Commonwealth. There are approxi- 
mately 90,000 miles of roads of all sorts in Pennsy]- 
vania. The State is bearing the entire cost of con- 
structing the primary system. It asks that each 
county expend on secondary routes the money that 
it would have spent on primary routes had not the 
State shouldered the burden. 

The State of Pennsylvania hes innumerable assets 
and it has one liability which we hope soon to wip: 
from the slate—bad roads. 


HIGHWAY ENGINEERING COURSE. 


The regents of the University of Nebraska hav: 
been asked to institute courses of instruction in 
highway engineering in conjunction with the cours 
in civil engineering. It is argued that road building 
in the State is just now beginning and will continu: 
for many years, and there will be a big demand fo: 
men trained especially for this line of work. 




















USE OF CALCIUM CHLORIDE AS DUST 
PREVENTIVE FOR GRAVEL ROADS 


By W. LEROY ULRICH, Superintendent Repairs, Connecticut State Highway Commission 


ALCIUM chloride, used as a dust preventative 
on gravel roads passing through sparsely set- 
tled sections, has proven to be a very satis- 

factory treatment. The results obtained with sev- 
eral types of gravel roads under various climatic and 
traffic conditions, while differing considerably, have 
in each case justified its use. 

This material is a deliquescent salt which may be 
purchased in solution, in a granular form, or as a 
solid. It is most economical to purchase granular 
chloride. In this condition it may be applied dry, 
which is very advantageous in sections where wate! 
must be pumped to make a solution of prope) 
strength. 

This material is put up in metal drums, holding 
about 350 pounds per drum, and costs at the present 
time between $20 and $30 per ton at the point of 
shipment. The price varies with the amount pur- 
chased. The drums will be painted by the shippers 
without extra charge if requested. If this is done, 
material may be stored for future use in any 
reasonably dry place. If it is not done, the 
drums, being very light-gauge material, quickly rust 
out, exposing the chloride to the air, from which 
it immediately attracts moisture and solidifies, in 
which form it is very expensive to handle. If prop- 
erly sealed and handled, when the drum is opened it 
will roll out in the form of kernels about the size and 
appearance of popcorn. When spread upon the 
surface of the road it attracts and holds moisture, 
melting down and sinking into the surface, leaving 
it damp exactly as if it had been lightly watered. 

In order that this application may be most suc- 
cessful, the surface of the road to which the material 
is applied must be such that it will of its own nature 
assist the chloride in retaining the water attracted 
by it. For this reason any road which has previously 
been treated with oil, even of the lightest consistency, 
should not be treated with chloride. 

The surface of graded and gravel roads, as gener- 
ally constructed, conform almost perfectly to the 
requirements of this material. Specifications for 
these types usually require the addition of a certain 
per cent of clay or earth binder whenever the native 
material is dry and sandy. Graded roads are usually 
constructed in locations which do not warrant the 
use of a dust layer. Chloride may be used on mac- 
idam roads, but such treatments are not generally 
successful unless the traffic is too light to warrant 
ihe expense of bituminous covering or where local 
conditions make the use of such bituminous covering 


objectionable, as in the case of some park drives. 
The most practical application for this material is 
upon the surface of gravel roads. 


DRAG ROAD BEFORE TREATMENT. 


In order to obtain the best results the surface of 
the road to be treated should be kept in shape by 
the use of a drag for about two weeks previous to the 
application of the material. This will insure proper 
cross section and a reasonably smooth surface for 
receiving the material. The application may be made 
by laborers spreading with shovels, but this is not 
satisfactory on long sections, as it is too slow and 
expensive. A uniform distribution can not be ob- 
tained by this method. Any ordinary lime sower 
will spread the chloride, but it is economical to 
purchase the most practical machine for this pur- 
pose. This is one which has a double set of agitators 
and an adjustable opening to regulate the amount 
delivered. These machines may be purchased in 
different widths for use with a single horse or a pair. 

In making application with the use of horses the 
drums are distributed along the road at regular 
intervals, one at a point if a narrow machine is 
used, and two if the wider. The necessary interval 
is determined by the amount of material to be 
applied. About 14 pounds per square yard is neces- 
sary for the first application, which should be fol- 
lowed by a second treatment at 1 pound per square 
vard. The interval between applications depends 
upon the quality and condition of the surface on 
which the material is spread and the character and 
volume of the traffic carried. Under moderate 
traffic a good surface would not require more than 
two applications per year; under heavy traffic three 
may be necessary. The best results are obtained if 
the material is spread on the road after a rain, when 
it is wet, as a better penetration is obtained at this 
time. 

METHOD OF DISTRIBUTION. 


In making an application with a two-horse ma- 
chine with a spread of 10 feet, two drums are dis- 
tributed every 220 feet. This machine will hold 
the contents of two drums and after filling is run up 
one side and down the other and then up the middle 
of the road, stopping at the point where the next two 
This applies a little less 
than 1 pound per square yard on each edge of the 
road and nearly 2 pounds on the center 10 feet. This 
method has proven more satisfactory than making 


drums have been placed. 


an even distribution over the entire surface. The 








same method may be followed with the one-horse 
machine. 

In order to eliminate the necessity for the distri- 
bution of the drums, the machine may be hauled 
behind and fed directly from an automobile truck. 
Eighteen drums may be carried on a 3-ton truck, 
which,’running continuously in one direction, will 
cover one width for about 6,200 feet. Three trips 
will complete the treatment of this length of road. 
This has proven a little more economical than dis- 
tributing the drums and spreading with horses. 

During the handling of the material, all workmen 
should wear rubber boots, as the chemical action of 
the chloride is very detrimental to leather. It is also 
well to provide cotton gloves, otherwise the hands 
will soon become sore. The hoofs and hocks of the 
horses, which are working on the distributor, should 
be cleaned and greased night and morning. After 
the chloride is melted on to the surface of the road, 
it will not cause injury to horses or to automobile 
tires. 

SMOOTH AND DUSTLESS ROAD. 

Proper application of calcium chloride results in a 
smooth and practically dustless surface, making a 
road with almost ideal riding qualities. While not 


considered as a binder this treatment does toughen 


the surface, making it less liable to ravel. One of 
the greatest advantages of roads treated in this 
manner is the ease with which the resulting surface 
may be maintained. All that is required is a light 
dragging at intervals in order to keep the surface 
smooth. On account of the moisture held in the 
surface this may be done whenever necessary with- 
out waiting for a rain. 

The surface of most gravel roads softens up in the 
spring when the frost is leaving the ground and the 
calcium treatment does not overcome this condition. 
The results in Connecticut show that the treated 
roads do not mud up any more than untreated roads 
of the same quality and not as much as roads of this 
quality which have been treated with a nonasphaltic 
oil. The continued use of chloride has an accumu- 
lative effect. After two or three years, with two 
applications per year, the effect of the material is 
plainly noticeable in the spring, after the road has 
settled. 

The cost of application of the material varies 
according to labor and local rates for teams and 
trucks. During the year of 1918, with labor at 
approximately $2.75, teams at $7.50, 3-ton trucks at 
$25, the cost of this treatment in Connecticut per 
square yard per year (two applications) has been 
$0.031, divided as follows: Chloride $0.026, han- 
dling and application $0.005. 
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WORK ON OHIO PROJECT NO. | 
RUSHED TO MOVE ARMY TRUCKS 


N August, 1917, the State highway department of 
Ohio submitted to the Federal Government a 
project (No. 1) statement for the improvement 
of the portion of the National Pike located between 
Zanesville and New Concord, in Muskingum County. 
The National Pike is one of the historic roads of the 
county, being the direct road between Cincinnati, 
Columbus, and Washington. In the early days it 
was used for communication and transportation be- 
tween Washington and the West. 

The national highway has been improved and 
modernized, many of the old 
masonry structures remain and are in comparatively 
good shape. On account of its importance as a 
direct route for trucks between Detroit, Cleveland, 
Columbus, Cincinnati, and other points west, to 
Washington, it has been kept in very good shape, 
with the exception of a few stretches. One of these 
unimproved sections was this section presented by 
the State of Ohio as a Federal project under the 
Federal aid act. 


although a great 


It was proposed at the time the project was sub- 
mitted to proceed with the work in the regular 
fashion, letting the work to contract after duly ad- 
vertising for bids. Early in 1918, however, the 
Federal Government advocated the early comple- 
tion of this contract in order to facilitate the move- 
ment of Army trucks and other war munitions east. 
The matter was taken up with Gov. Cox, of Ohio, 
and through the State highway department, with 
the approval of the Secretary of Agriculture, a con- 
tract was let on a cost-plus basis with a time limit, 
and a bonus for completion under this time limit, 
and a penalty for failure to complete within the time 
limit. 

The length of the project was 13.63 miles, and the 
estimated cost nearly $500,000, on which the Federal 
Government agreed to pay $136,300 as its share of 
the cost. This Federal aid was the maximum 
amount allowed under the law at that time, namely, 
$10,000 per mile. The type of construction finally 
selected was a brick with a mastic filier on a sand- 
stone rolled foundation. The contract was dated 
the 22d day of March, 1918. Work was started 
about the Ist of May, 1918, and practically com- 
pleted about the latter part of October. It may be 
said that the entire 14 miles were completed in ap- 
proximately six months. The cost was undoubtedly 
more than it would have been by the usual form of 
contract, but it was considered that the time gained 
was well worth the difference. 
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USE OF SAND CLAY FROM SALT 
FLATS IN SURFACING TEXAS ROADS 


By RICHARD H. 


HE MATERIAL heretofore used for road sur- 
facing in Aransas County, Tex, has generally 
been oyster shells in varying forms and condi- 
At some points heavy shell were used, followed 

with coating of finer shell mixed with sand. At other 

points the final coating was partially disintegrated 
oyster shell, while at others the final coating con- 
sisted of small fine shell (other than oyster shell), 
obtained from banks thrown up on the beach. 
The best surfacing, 


tion. 


locally obtainable, has been 
what is known as mud shell from reefs out in Aransas 
Bay. This mud shell—that is, the particular mix- 
ture suitable for surfacing, consists of shell from one- 
fourth inch up to full sized oyster shells. 
in this shell are filled with mud sand. 

fine silica sand, 


The voids 
This is very 
the grains of which are coated with 
silt, which acts as a binder, 
solidified under traffic a very firm road bed results. 
This silt, coming from the salt water of the bay, 
holds the moisture and adds to the binding quality 
of the mixture. 


and when the mixture is 


In times of very low water these mud shell reefs 
can be reached with wagons by building up a tem- 
porary road from mainland, but this renders the sup- 
ply uncertain. Resort was had to barges, the ma- 
terial being shoveled onto the barges at the reefs, 
and thence into wagons after the barges had been 
towed to the mainland. the demand has 
not been sufficient to provide steady employment 
for those equipped to deliver either by barge or 
wagon; hence it has been difficult to obtain deliv- 
eries when needed. 

This condition led to a trial of material from salt 
flats adjacent to the roads, its composition being 
about the same as that part of the ‘‘mudshell”’ 
which filled the voids of the coarser material. 


However, 


SAND CLAY IN THE SALT FLATS. 


The deposits of sand clay in salt flats vary in com- 
position, but for use in road making enough silt or 
earthy matter must be present to form a film or 
coating to the grains of fine sand, so that when 
drained of excess moisture and compacted under 
traffic it will form a uniform wearing surface. It 
develops that this material is primarily a mixture of 
psom salts and gypsum, with some impurities. 

The writer has not had at hand the means for 
making minute tests or analyses of this material, but 
the following has been noted: 

The deposits drawn from are located in what are 
known as salt flats, distant anywhere from 100 to 
3,000 feet from low water at the bay shore. 


PHILLIPS, County Engineer Aransas County, Tex 


Some seasons these 
months of 


flats are covered four to six 
with salt water, but most of 
them from which road material is obtained are cov- 


ered for only two to three and one-half months of 
each year. 


each year 


In the spring when these flats are becoming dry 
the salt crystallizing on the weeds and lowest points 
becomes quite noticeable. 

Local rains cover the lowest points with water and 
tend to dilute the salt but the surface of 
these flats soon becomes dry through evaporation. 

In some deposits the earthy content is a black 
silt, some dark brown, and other deposits are of a 


content, 


light yellowish brown. While designated as sand 
clay from salt flats, the sand, as can be gathered 


from the above description, largely predominates. 
There is an excess of moisture in most deposits, 
which generally drains out while being hauled to the 
road, leaving the mass in a suitable condition for 
This material, evenly spread, readily 
compacts under traffic. Any depressions that ap- 
pear are filled with shovels or by use of a blade ma- 
chine or a three-blade drag. 
When properly surfaced the top of the road 
somewhat like a sheet asphalt surface in dry weather. 
It becomes slippery in wet weather, and for that 
reason the crown should be made slight (not to ex- 
ceed 4 inch to 1 foot). If the proper attention is 
paid to maintenance and repair a slope of } inch to 
foot will be sufficient. 


spreading. 


WIDE SURFACING NECESSARY. 


The roads on which sand clay has been used were 
surfaced in 


varying widths, 10, 12, 14 feet and 
small amount of 16 feet, none of which were wide 
enough. 
Vehicles, in passing, even on 16-foot widths gen- 


erally have their outside wheels off the improved 
surface, especially where the crown is steep. In 
such cases the wheels, in getting back on to crowned 
surface, break through the edges. This being fre- 
quently repeated, soon renders the entire road unfit 
for heavy hauling and makes exceedingly rough 
going for auto traffic, either light or heavy. 

To obviate this condition all roads in Aransas 
County designated as State highways and on which 
sand clay surfacing is to be used are laid out 24 feet 
wide with shoulders not less than 2 feet wide to be 
solidly rolled to same slope as the sand clay surfacing. 
This makes a clear width of 28 feet between curbs 
of bridges and culverts. 

With this width of traveled roadway the wear of 
the surface is comparatively uniform and more easily 
maintained in good condition. 
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The data covering the use of sand clay in Aransas 
County can be somewhat summarized-as follows: 

(a) Width of original surfacing varied from 10 to 
16 feet. 

(b) Thickness of original surfacing varied from 3 
to 6 inches. 

(c) Foundation for surfacing: Some places used 
old traveled way (sandy loam), at other points 
graded with slips or fresnos and dragged without 
rolling, at other points the surfacing material dumped 
on the swamp or prairie grass after the side ditches 
had drained the roadbed, the grass in the latter case 
providing a better foundation than where the road- 
way was newly graded. 

(d) The material was dumped without being 
evenly spread with the result that ruts and humps 
were numerous; some stretches were surfaced with 
material with scarcely any clay or salt content. 
Such stretches rapidly approached the condition that 
exists where deep loose sand is encountered. 

LAYOUT OF IMPROVED ROADS. 


The roadway for improved highways recently 
planned, especially that section of State highway 
No. 12 (Jefferson Davis Memorial Highway) between 
Aransas Pass and Rockport, has been laid out as 
follows: 

1. Width of surfacing 24 feet, shoulders not less 
than 2 feet between culverts, curbs 12 feet. 

2. Slope of crown 4 inch to to 1 foot. 

3. The old traveled road is not disturbed and 
where possible the additional width of subgrade is 
brought up to the level of that of the old road. It 
is found that the moist sand clay will form a close 
bond to even the most solidly compacted surface; 
hence, when the new surface material has been used 
on undisturbed portions of the old road, the latter 
is found to provide a foundation of the very best. 

4. Generally, the new surfacing is to be not less 


than 6 inches thick, but at some points where there - 


is already an unbroken thickness of sand clay only 
enough is added to bring the top to uniform grade. 

5. In some sections there are a few stations where 
the grade of old road has to be brought up to estab- 
lished grade with material from the side. 

6. Surfacing material consists of selected sand 
clay from salt flats adjacent to the road, the haul 
varying from } to 2 miles. 

7. In some deposits there is from 1 to 6 inches 
clear sand on top. Generally there is sufficient clay 
present to admit of the use of 1 inch or more of the 
clear sand top, but in no case is any material allowed 
that will not properly compact under traffic or road 
roller when excess moisture is drained out. 


THE COST OF SURFACING. 


8. The cost of this surfacing has varied from 25 
cents to 424 cents per cubic yard for first }-mile 
haul, including loading and unloading, and from 5 
cents to 74 cents per cubic yard for each additional 
}-mile haul. 


The spreading costs from 5 cents to 25 cents. The 
range in prices is due partly to care with which ma- 
terial was selected, the manner in which it was 
spread, and also the time when the work was done. 

Shipyard construction and other building activi- 
ties in vicinity of Rockport and Aransas Pass has 
tended to raise the price of both labor and teams, 
so that the maximum figures mentioned just about 
cover the cost at this date. that is, 
common labor—25 cents to 35 cents per hour and 


Labor costs 


teams 55 cents to 75 cents per hour. 

9. Material has generally been loaded into wagons 
by shoveling, but at a number of points the condi- 
tions are favorable to use of the Maney four-wheeled 
scraper. 

10. The salt content in well-selected sand clay 
from salt flats prevents the surface from becoming 
unduly dry during the hottest seasons, and over- 
night sufficient moisture is absorbed to enable one 
to quickly distinguish roadway surfaced with this 
material from other portions surfaced with material 
from which the salt content is absent. 

11. Annual estimated at about three- 
sixteenths inch, which is approximately 73.33 cubic 
yards per mile. 


wear Is 


Add to this amount, say, 50 cubic 
yards per mile for filling depressions that develop 
under traffic and figuring the material at 75 cents 
per cubic yard applied, the maintenance cost for 
surfacing will run to about $100 per mile annually. 

12. When a county is able to provide the equip- 
ment, a motor truck of about 24 yards capacity pro- 


vided with a bed having four doors operated sepa- 
rately by the driver and a special type of three-blade 
drag will prove to be an economical method of 
keeping the roadway surface in first-class condition. 
In addition to this, use a suitable drag or road ma- 
chine promptly after rains to shape up the shoulders 


and ditches. An 8-ton roller will be a valuable 
addition to be used for compacting the shoulders 
and such portions of the roadway as may need 
attention from time to time. 

13. .The sand clay surfacing is somewhat slippery 
in wet weather, but it should be noted that the most 
unsatisfactory condition obtains where the surface 
has been allowed to become filled with ruts and 
humps, and the latter along with a slope already 
excessive present a slope as great as 1 to 2 inches to 
the foot. If proper maintenance of the surface is 
observed and no greater slope than one-half inch t 
the foot is allowed it will be found that but little slid 
ing will occur on a roadway 24 feet wide, such a 
width being sufficient for autos to pass at usual speed 
without having to swerve out of direct line. 


TREATING SLIPPERY SECTIONS. 


14. Sections which under traffic develop a slip 
pery surface in wet weather will be benefited by) 
using about 50 cubic yards of fine shell (either 
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partially disintegrated oyster shell of size sy to 1 inch 
or fine shell other than oyster) spread evenly over 
the surface or use an equal amount of dry sand free 
from earthy matter. 

15. It should be particularly noted that the life 
and easy maintenance of a roadway surfaced with 
sand clay from salt flats are predicated largely on 
one condition, and that is the treated width should 
never be less than what is required for vehicles to 
pass without one or both having to get off the 
treated surface. 

Observation of the condition of various widths 
and with different treatments will show that the 
lack of width is the cause of rapid deterioration, but 
particularly true of sand clay roads. The wheels, 
in turning out, cut the edges and in returning grind 
off the edges still more and the raveling started 
spreads quickly to the surface farther in, with the 
result that any attempt to keep the narrow roadway 
in reasonably good condition takes more time and 
material than a roadway of proper width. 

16. The surface treatment of shell or sand clay 
roads with either light road oil or heavy bitumen is 
not favored in this locality, and in no case has 
proven a success as far as the writer has been able 
to learn; that is, where the surface exposed to wear 
is composed of sand or shell bound with bitumen. 
Such treatment exhibits effect from abrasion as 
great as untreated sand clay from salt flats and it is 
more expensive to maintain than an equally uniform 
surface free from pockets that wear rapidly when 
once started to ravel. 

17. The best bituminous-treated surface tried in 
this vicinity for dry shell road consists of a priming 
coat of about 0.3 gallon refined coal tar (about 1.15 
specific gravity), followed with a coat of about 0.45 
gallon refined coal tar (about 1.25 specifie gravity), 
both coats applied hot. 

The second coat to be followed with a layer of 
trap rock of size five-eighths inch down with two- 
thirds of the fines screened out, the amount of trap 
rock to be from 60 to 70 pounds per square yard, 
Occasional spots of bleeding to be blotted with clean 
dry sand, but ip general the ceating of trap rock 
should be sufficient to prevent the tar from being 
picked up by wheels in traffic. 

18. The same kind of bituminous trap-rock treat- 
ment can be given the sand clay surface after a 
coating of fine dry shell free from earthy matter has 
been spread and ground into the sand clay surface 
by traffic. The sand clay surface without the dry 
shell will not allow sufficient bond of the bituminous 
trap-rock treatment. 


GEORGIA TO USE FEDERAL AID 
FOR BUILDING PAVED ROADS. 


EVENTY per cent of the Federal-aid funds 
allotted by the Georgia State Highway Com- 
mission will be spent in the construction of 

paved roads, nearly all of which are to be concrete. 
That is the feature of action taken by the commis- 
sion on March 20. 

The highway commission sent notices to all the 
counties in the State that $1,320,000 of Federal-aid 
funds would be allotted to counties which were 
financially prepared to meet the necessary require- 
ments and to begin work promptly. The result was 
that representatives were present at the meeting of 
the commission to present claims for allotments. 
One county asked for $2,000,000, another for 
$1,000,000, and practically all for sums in excess of 
the amount received. 

In making the allotments the commission rejected 
a number of applications because counties making 
them had not yet begun work or had not made satis- 
factory progress on projects under previous, allot- 
ments. Others were refused because counties pro- 
posed to raise the funds for meeting their obligations 
by bond issues and there was doubt as to the issue 
being authorized. 

The allotments were distributed to 32 counties and 
ranged from $6,000 up to $200,000. The largest 
were $200,000 each to Bibb and Chatham Counties 
and $100,000 to Colquitt County. All allotments 
were made conditionally. Each county Was to have 
its project statement prepared and financial arrange- 
ments completed within 10 days. Engineers were 
assigned for the various projects, with instruc- 
tions to begin at once the preparation of project 
statements. 


BIG PENNSYLVANIA PROGRAM. 


The present legislature of Pennsylvania has ap- 
propriated over $14,000,000 for the highway depart- 
ment. Of this amount $5,000,000 are for permanent 
highway construction, $800,000 for repair of State 
highways within boroughs, $400,000 for mainte- 
nance of State-aid highways, $300,000 for the 
State’s share of construction of State-aid highways, 
$500,000 for turnpike condemnations, $1,142,049 
for second-class township road bonus, and $3,626,000 
for the administration of the highway department. 
Another law was passed reorganizing the highway 
department, centralizing the authority so as to meet 
present demands. 





USE OF LABOR-SAVING DEVICES IN 
CONCRETE ROAD CONSTRUCTION 


By L. 


T A RECENT Washington 
State of County Engineers in 
Spokane, I suggested that the study of labor- 

saving devices in the construction of concrete roads 
would be a fruitful subject for investigation and re- 
port. An analysis of the operations involved show 
that they consist of the following: 

Collection and storage of materials. 

Measuring and mixing of materials. 

3. Depositing and manipulation of the concrete 
mass. * 

4. Curing of the concrete in place. 

Assuming a standard design, 


meeting of the 
Association 
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to economize labor 
in the above operations without overburdening the 
cost by interest and depreciation on machinery 
remains the main object. <A brief analysis of the 
customary operations show that current methods 
involve considerable theoretical waste. It is com- 
mon, for example, to elevate material several times 
before it is finally in place: 1. It is raised by a der- 
rick from cars on the side track and deposited in a 
storage pile. 2. It is raised from the storage pile 
to a storage bin. 3. It is raised in the delivery 
truck and shot into the mixer skip. 4. It is raised 
in the mixer skip and dumped into the mixer. 

Any combination of these operations that would 
eliminate one or more motions would theoretically 
decrease the cost. A study of the four main opera- 
tions is suggested by the following: 


COLLECTION AND STORAGE OF MATERIALS. 


The collection and storage of materials tends to 
be on an increasing scale as operations demonstrate 
the economy of longer jobs. Limitations on the 
length of a job appears to be (a) financial, (6) seasonal, 
(c) organization of construction operations. The 
financial limitation could certainly be overcome by 
more intelligent administration which could con- 
centrate funds allotted for several years or borrow- 
ing money by bond issues to make funds available. 
The season limitations in the length of jobs must be 
overcome by the early execution of plans and con- 
tracts and by the use of larger machine units or a 
larger number of smaller machine units. The 
organization of operations tends to greater speed, 
but offers much opportunity for betterment. 

It is reasonable to assume, therefore, that an 
analysis of a possible method for handling larger 
jobs is pertinent. For such larger-scale operations 
material will doubtless be delivered by freight at 


. HEWES, General Inspector, 


Bureau of Public Roads. 


railroad sidings. The use of a derrick and bucket 
to unload cars into bins or storage piles has already 
come. Recently measuring bins have been added 
to the storage bins, and trucks with batch 
compartments have been used to transport the par- 
tially mixed sand and aggregate to the portable 
mixer at the point of placement. This chain of 
operations has eliminated the services of a number 
of shovelers at the cars and the mixers; 


motor 


but is not a 
further combination of the process possible ‘ 


MEASURING AND MIXING. 


In the processes of collection and storage outlined 
above the measuring of the sand and aggregate has 
in the measuring bin and 


the compartment motor truck. 


occurred preserved 

\ discussion of the 
relative cost of an increasing size of the measuring 
bin or an added number of measuring and storage 
bins, as against the cost of a second elevation from 
the storage piles to such bins, is open for investiga- 
tion. It may that the econ- 


the measuring bin in itself is undisputed. 


be assumed, however, 


omy of 


Is it not possible, then, to use the potential energy 


of the sand and aggregate in the measuring bin to 
combine and mix them when passing from the bin 
to the motor truck or conveyor to the job? The 
aggregate and sand, or of the com- 
plete list of concrete ingredients, is now based some- 
what on the principle of the 
kitchen. mixing of different 
ingredients requires their dispersion in order that 


mixing of dry 


the mixing bowl in 
Essentially, however, 
they may recombine in a homogeneous distribution. 
Possibly a combination chute for sand and aggre- 
gate passing from the bin to the truck could be 
designed for simultaneous dispersion and recom- 
bination of these materials. 


DISTRIBUTION AND HANDLING OF CONCRETE MASS 


The transportation by motor truck, or otherwise, 
of the sand and gravel to the mixer is really a part 
of the operation of depositing the concrete. While 
the truck-haul is doubtless superior to 
piling sand and aggregate along the subgrade and 
the use of shovels and wheelbarrows, it is not yet 
perfect, for it is necessary (a) that the truck more 
or less damage the completed subgrade, (b) that 
the motor truck turn around and back up to the 
mixer to deposit the sand and aggregate in the skip. 
The damage to the subgrade is particularly severe 


method 


in the turning and the loss of time correspondingly 








great. The actual mixing time while the batch is 
in the mixer is but a fraction of the interval between 
the arrival of the truck load of mixed sand and 
aggregate and the depositing of the wet concrete 
on the subgrade. The progress of the work is 
largely limited by the speed with which the material 
arrives. 

If wooden header planks, ‘‘ribbons”’ or side forms 
for the concrete road were replaced by suitable 
channel irons such irons could probably be used as 
rails and material brought to the point of placement 
by a self-propelled truck running on this broad- 
gauge track. Already machines spanning the width 
of the paved way have been used in so-called mono- 
lithic brick construction at Paris, Ill., and on the 
Wayne County, Mich., roads for tamping and 
smoothing concrete. It might be possible to go a 
step farther in the construction operations on con- 
crete roads and (a) either mix the concrete in sta- 
tionary plants or by semiportable plants at a 
limited number of positions and dump into a 
swiftly traveling carriage running on the side 
channel rails to the point of placement; or (5) to 
introduce the dry ingredients of the concrete prop- 
erly mixed into a modified carriage and to perform 
the necessary mixing and addition of water in the 
combined mixer and carriage while in transit to 
the point of placement from the measuring bins. 

Both methods offer objections to be considered. 
Concrete must not be “killed” in transit and under 
method (6) it would be necessary to operate heavier 
rolling units on the channel rails and they would 
require careful foundation to preserve the grade. 
There is apparently no reason why such broad gauge 
channel fails could not successfully be constructed 
with the necessary switches, turnouts, and loops 
connecting the road to be constructed with the rail- 
road sidings or sources of material, but ample play 
for wheel flanges would be required on the sharper 
curves of highways. The possibility of increased 
speed with a number of such rolling units combined 
with the use of approved striking, tamping, and 
smoothing machines deserves consideration. 


CURING OF THE CONCRETE IN PLACE. 


Additional speed in handling the curing process 
of concrete roads may be secured by mounting the 
canvas protection on rolling frames at any de- 
sirable height above the surface of the road. Such 
ai arrangement is particularly desirable to protect 
new work from sudden rain and may be designed 
with an outer flange wheel. The necessary water 
supply for curing the concrete must be planned with 
great care. The system of flooding the surface in 
“checks” is to be preferred wherever the prevailing 
grades will permit its use. : 
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PINS RECORD PROGRESS 
OF FEDERAL AID PROJECTS. 


To control a large organization its chief must have 
before him at all times a visual record of the status 
of the work which his organization is doing. This 
is not so much for the purpose of directing individual 
undertakings as it is for the purpose of detecting and 
regulating general tendencies. Having this in mind 
a large map of the United States has been hung in 
one of the principal offices of the Bureau of Public 
Roads, and in this map a pin has been stuck for each 
Federal aid project. When the project statement 
is received a white pin is placed on the route of the 
project. When the plans are received this pin is 
taken out and a yellow pin put in. When construc- 
tion starts a red pin replaces the yellow one. If 
work is too long delayed a blue ring is hung on the 
red pin. Other designations represent other stages 
of the project. 

These pins have heads about a quarter of an inch 
in diameter, and on these heads numbers have been 
drawn in black. These numbers correspond to the 
numbers of the projects which the pins represent, so 
that if more information in regard to any project is 
desired, it can be readily obtained by calling for the 
files on this project. 

Those who are dealing with these projects become 
very familiar with the location and the status of 
every project which has been unusual in any respect, 
or which, for any reason, has been delayed or has 
caused trouble, and a glance at the board each morn- 
ing serves to show whether, during the preceding 
day, there has been any change in the status of such 
projects. However, the board is more useful still 
as a means of gaining a view of the status of the work 
of the bureau over the country as a whole. A little 
study of this board shows which States and which 
districts are pushing their work, in what regions the 
work is dragging, where the program of highway 
improvement is State wide, and where it seems to 
be sectional. These and many related matters 
stand out very clearly on this board, and the infor- 
mation gathered in a study of the board is con- 
stantly made use of in determining what, if any, 
special effort may be desirable to adjust the ten- 
dencies which are observed. 
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THE MASTER RECORD OF FEDERAL AID 


VERY large institution finds that there is a 
constant demand for carefully tabulated, 
accurate, and complete information as to the 

nature, the cost, and the progress of the work which 
it handles. This demand has led to the designing 
of a new master record covering the administration 
of Federal aid by the Bureau of Public Roads, which 
record is of more than ordinary interest, both because 
of its purpose and of the manner in which the in- 
formation carried is to be made available to those 
who desire to use it. 

The purpose of the record is to have at hand a 
tabulation which is at all times complete—that is, a 
tabulation which can be referred to with full con- 
fidence that all of the information in hand has been 
recorded. To that end, the data needed for this 
record is entered as soon as it is received at the 
bureau. In fact it is planned that as soon as the 
system becomes established, all information will be 
entered before the close of the day during which it is 
received. This will make it possible to furnish accu- 
rate and comprehensive information as to the status 
of Federal aid, as of any day, with full confidence 
that the information is beyond question. 


CARRIES EXTENSIVE RECORDS. 


The master record naturally carries the informa- 
tion which is most necessary for the administration 
of Federal aid by the bureau itself, but, in its design, 
the fact that the bureau is constantly called upon 
for miscellaneous information as to the rate at which 
Federal aid is being allotted, the kind of roads which 
are being built with Federal aid, the kind of bridges 
which are being constructed, not to mention minor 
miscellaneous information, has led to the inclusion 
of rather extensive records on types of construction, 
and such related data as experience has indicated 
may be of general interest. 

The master record is kept by States. This is the 
natural division for many reasons, but the all im- 
portant reason for this division is that a record so 
subdivided is of as much value to the States as it is 
to the Bureau of Public Roads, and its installation 
in its present form is largely due to a desire to place 
at the disposal of Congressmen, State officials, and 
legislators and others who may have proper use for 
this information, comprehensive records of the Fed- 
eral Aid activities within their jurisdictions. 


MAKES DATA AVAILABLE TO ALL. 


The accompanying cut shows a sheet from the 
master record, from which the nature of the data 
recorded can be readily determined. 
there may seem to be some duplication, but it has 
been found by actual experience that, for instance, 


At first glance 


there frequently are differences between the type of 
construction and the estimated cost as proposed in 
the project statement and as submitted in the plans 
and the detail estimate. Other seeming duplica- 
tions are for the purpose of revealing other changes 
which are likely to develop as the project is advanced 
and concerning which full and complete data is often 
of great value. 


To make all of this data available to interested 
officials or to others who may have proper use for it, 
the master sheets have been made up on a semi- 
transparent white paper, and all entries are made in 
India ink. This has been done so that blue-print 
copies of a sheet or of any part of a sheet can be 
readily prepared, it being the purpose to supply blue 
prints of these sheets to inquirers instead of making 
typewritten copies. 


SOUTH’S LARGEST PROJECT 
PLANNED IN NORTH CAROLINA. 


The State highway engineer of North Carolina has 
just reported the prospect of the immediate develop- 
ment of what seems likely to prove the largest road 
agnor in the South. For the present, the work to 
ye undertaken is confined to Wake County, where a 
permanent type pavement is to be built from the 
Johnston County line to the Durham County line, 
a distance of approximately 27 miles. The sur- 
facing will be 18 feet wide, of the most modern 
design, and is expected to cost somewhat more than 
$600,000. The route selected is that of the central! 
highway, the most important highway in the State. 
_ Durham County, Orange County, and Alamance 
County are also considering a change in the Federa!- 
aid projects which have already been approved 
within their boundaries, their intention being to 
modify these projects so that hard surfaces shal! 
be used wherever sand-clay surfaces were originally 
contemplated. The approved projects will also be 
extended to cover any gaps between the count) 
boundaries. 

Guilford County is also contemplating such changes 
in its program as may be necessary in order to 
connect Greensboro with the Alamance County line. 
If this is done, as it now appears likely that it will 
be, North Carolina will have a hard-surfaced high- 
way extending from the Johnston County line 
below Raleigh to Greensboro, a distance of nearly 
100 miles. 

This notable ap ag eng is made possible by a 
recent change in the North Carolina laws by which 
the county pays one-fourth of the cost of improve- 
ments of this kind, the State one-fourth, and thie 
balance is met from Federal aid. 

Projects of this nature show the far-sighted view 
taken by the State and county officials, and are to 
be commended as indicative of thorough apprecia- 
tion of the value of through highways, connecting 
the State’s principal centers of population, business, 
and agriculture. ; 
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FEBRUARY FEDERAL AID ALLOWANCES 


EBRUARY’S record of Federal aid was allow- 
ances in 69 projects of $2,126,913.26. Of 

these projects 41 were approvals and 28 

final agreements. The estimated cost of the 643.344 
miles of road they represent $5,316,749.34. 
These roads will be of almost every kind of con- 
struction. Twenty-eight of them with an aggre- 
gate mileage of 228.046 are to be gravel. Earth 
roads aggregate 95.74 miles, topsoil construction 
10.064 miles, earth and macadam 21.77, earth and 
gravel 8, sand clay 37.686, macadam and 
12.896, gravel and sand-clay 28.9, earth 
clay 28, macadam 60.92, plain macadam 21.8, and 
simple grading 2.184. There are to be 25.963 miles 
of concrete, 26.48 of concrete or macadam, 5.45 of 
reinforced concrete, 1.99 of brick or concrete, 3.234 
of bituminous macadam, and 2 miles of bituminous. 
The States receiving the largest ailowances are: 
Illinois, $207,685.26 for 20.671 miles of concrete, 


is 


sand clay 
and sand 


Or 


oo. 


bituminous macadam, and gravel roads, estimated 
to cost $509,267.05; New Mexico, $175,527.59 for 
61.35 miles of plain macadam, gravel, and sand 
clay, having an estimated cost of $351,055.18; New 
Jersey, $169,230 for 16.923 miles of concrete con- 


“v0 
struction, estimated to cost $716,907.20; Ohio, 


$164,297.85 for 17.29 miles of brick. concrete, or 
bituminous macadam, estimated to cost $452,261.96. 
The largest allowance for a single project was 


$160,175.26 for 15.92 miles of concrete and bitu- 
minous macadam road in Dupage, Kane, Dekalb, 
Ogle, Lee, and Whiteside Counties, Ill., estimated 
to cost $395,898.41. This road is a portion of the 
Lincoln The single project in Utah 
which is listed has the greatest mileage. It is to 
be 52.8 miles long, in Millard County, its estimated 
cost is $172,381.44, and the allowance asked 
$86,190.72. It will be a macadam road. 


Highway. 


is 


FEDERAL AID RECORD PROJECTS IN FEBRUARY, 1919. 


Length, in 


County , 
miles 


Alabama Madison.... 

Mohave 

Georgia Merriwether 

Bleckley . 

Troup.... ini 

ee ‘ sasetatalacs malt 

Dupage, Kane, Dekalb, Ogle, 
Lee, Whiteside } 

Mercer 

, eee 

a 

Ouachita......... 


0 es eee : 
A SO 


Kentucky 


Louisiana 


— 


Avoyelles........... 
Chisago wie 
rr ‘ 
Pike 

Lawrence 

Wibaux 


Minnesota 
Mississippi 


Pe 6 So ee OP 


Montana 


Nebraska Dodge-Saunders 

=e : 

Adams-W ebster.. " 
ative xo Giklig wae wen ocweweie 
Douglas 

aa 
Hillsborough. ...... 

Cheshire . . . .. 

Monmouth. .. 

Atlantic... ... 


Nevada 
New Hampshire... 


New Jersey 
Cape May.............. 
re 


Swews 
4832 
Sh) 


New Mexico.... 


nSBSowoer, ompR RSEs 
£z 


~_ > 
on 


or 


New York 


ray 
NR RRS 
North Carolina = a ee 


North Dakota 


_ 


oo PEMPP PS 
EPt 


Highland. ....... a 
5 Van Wert 


~ 
soe 
re) 


Oregon 


_ 
w 


Pennsylvania 


oN 
—_ 
&s 


Gravel... 

Grading. . 

Earth, surfaced with topsoil 
Sand clay .. ; 


Macadam and earth ‘ 
Concrete and bituminous ma 


Cac 


| 
Macadam 


Plain macadam........ 
Gravel and sand clay..... 
Gravel 


Macadam and sand clay....... 
Earth and gravel 
Brick or concrete 


Concrete 
cadam. 


Project 
state- 
ment ap- 
proves 


Project 
agree- 
ment ex- 
ecuted. 


Estimate: 
cost 


Federal aid 
allowed 


r'ype of construction 


$58, 685. 
50, 930 
44, 899. 03 
36, 139. 15 
38, 312. 40 
44, 416. 70 

288, 465. 60 

395, 898. 41 


00 
.00 


$29,342. 5 
21,840. 
21, 000. 
16, 000. 
19. 000. 
22,000. 

232. 
175. 2¢ 
lam. 

113, 368. 
42, 909. 47 
115, 960. 00 

: . 69 


62 7,510. 

, 954. 
57, 980. 
35, 000. 

2, 500. 
5, 000. 
2, 000. 

9, 834. 

, 000. 

, 000. 
5, 000. 
24, 000. 

, 803. 5 

, 966. 

, 842. 
25,025. 
3,750 
602. 
207.2 
867. 
903. 2. 
535. 
564. 
S800. | 
730. 
58, 700. 

, 250. | 
35, 750. | 

, 550. 


§ 205, 962. 
26,791. 
71, 500. 
48, 125. 
21, 607. 
77, 932. 
21, 685. 
50, 050. 
27, 500. 
30, 204. 
24, 414. ! 
11, 734. 58 
15, 806. 4! 


qrbo ¢ 


e 


- 
5 ON ee ee 


149, 000. 00 74, 500. 
109, 000. 
56, 600. 
48, 593. 
10, 175. 
71, 000. 
80, 261, 
301, 000. 


54, 500 
28, 300 
9, 700 


00 
00 
00 
00 
96 | 
00 


40, 130 


or 107, 500. \ 


bituminous ma- 


42, 898. 46 
41, 492. 00 
250, 388, 71 


21, 449 
18, 746 
54, 500 


1 Revised agreement. 
2 Revised agreement. 
% Revised agreement. 
4 Revised. Estimated 


Estimated cost increased from $250,368.03 and Federal aid allowance from $86,000, 
Estimated cost increased from $70,047.60 and the allowance from $21,014.28. 
Estimated cost increased from $110,000 and allowance from $55,000, © 

cost increased from $89,101.68 and allowance from $56,287.59. 
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RECORD PRODUCTS IN FEBRUARY, 1919— Continued. 





Project Project 
ee Project . Length, in ee ’ state- agree- Estimated Federal aid 
State. N, County. miles. Type of construction ment ap-| ment ex- cost. allowed. 
proved ecuted 
South Dakota 11 | Union...... cee cpenhaee wanes 9.04 Gravel Fe 1 41, 283.00 16, 412. 70 
I rk ee lo - F¢ iT 2 100, 606. 00 39, 433. 64 
lexas 73 | Guadalupe... See Tecwen do Fet 7 12, 316. 25 5, 000. 00 
lk ee : fs do Feb, 25 23,771.41 11,345. 23 
10 eae ae Sf Et eee do Fe l 3 11, 957.64 5, 978. 82 
enn 12.68. |... do Feb. 17 MEE 50, 157.00 20, 000. 00 
Utah... Pt as ss Socenve cacm 52.80 | Macadam... Feb. 2 : 172, 381. 44 86, 190. 72 
Virginia 240 SS oe A 4 ere Feb. 17 66, 814.99 33, 407.49 
22 Caroline-Essex 4.71 EE ee Fe 24 . ‘ 32, 879. 60 16, 439. 80 
26 | Pittsylvania........... 3.234 | Bituminous macadam Feb. 7 37, 265.05 18, 632.52 
26 Surry-Prince George. ... 4.05 Gravel... Fe 12 35, 302. 80 17,651.40 
West Virginia $l EE ee 3.12 |jMacadam...... Feb. 10 45, 650.00 12, 000. 00 
hk: =e 1.50 Concrete . Feb. 15 36, 300. 00 15, 000. 00 
Wisconsin 55 Door-Kewanee....... 8.66 Gravel... Fe 19 : 51, 003. 21 17, 001. 07 
Be | icc ccncenvccccss eee do Feb. 17 oe 22, 577. 50 7,529.16 
at See a. ae do. SOas ; aa 58, 512.85 19, 504. 28 
$38 | Outagamie............... 4.38 Concrete Feb. 25 Re 90, 883.32 30, 294. 44 
1  — “Pp orraee- if 6! do.. ; os 62, 372.64 20, 790. 88 
65 | Winnebago.............. oe) . Ae do ; 5, 292.99 1, 764.33 


643.344 


YEAR’S WORK IN ILLINOIS. 


The highway construction planned for Lllinois this 
year aggregates 700 miles of hard-surface road, to be 
built of brick, concrete, or bituminous macadam, of 
an average width of 15 feet, according to the pro- 
gram of the State highway department. The cost 
will be $14,000,000, one-half of which is the Federal 
aid available for Illinois. The other half is to be 
appropriated by the legislature now in session. 
More than the amount needed is in the State treasury, 
realized from automobile fees. Of the total $4,900,- 
000 unexpended because of the war conditions must 
be reappropriated, $2,700,000 were paid in by auto- 
mobilists in 1918 and this year $3,000,000 more will 
come in this year from the same source. None of 
this money comes from the $60,000,000 bond-issue 
fund. 

It is planned to do the earliest work on the Dixie 
Highway route between Chicago and Danville, the 
Lincoln Highway from Chicago to Fulton on the 
Iowa line, the Ivy trail from Chicago to East St. 
Louis and the Cumberland Highway from East St. 
Louis to Marshall, via Vandalia. 


NEVADA'S FEDERAL AID PLANS. 


Nevada’s Legislature of 1917 met one of the require- 
ments of the Federal aid act by the creation of a 





5,316, 749.34 2, 126, 913. 26 


The law creating the highway department desig- 
nated a system of State highways, having an aggre- 
gate length of 1,450 miles. Up to the end of last 
year the department had permanently located 242 
miles of this system. 


TEXAS’ $75,000,000 BOND LAW. 


{Houston Chronicle.] 


Every member of the legislature who voted for the 
constitutional amendment providing for issuance of 
$75,000,000 of bonds for the purpose of building good 
roads deserves the thanks of the people of Texas. 

* * * * * 


No man can adequately forecast what it will 
mean to Texas to be threaded with a system of sub- 
stantial highways. 

They will increase taxable values five times 
$75,000,000 in five years. 

They will save every year more than enough on 
the wear and tear of vehicles to pay the interest on 
the $75,000,000 at 5 per cent. 

This statement is easily proved. 
4,000,000 people in Texas 
that means 800,000 families. 

If there is only one vehicle worth $50 to a family, 
the aggregate is $40,000,000. If good roads save only 
10 per cent of wear and tear each year, it will be 


If there are 
and there are more— 


State highway department. The first report of the $4,000,000. Five per cent on $75,000,000 is only 
directors of the department, covering the years $3,750,000. 


1917-1918, has just been issued. A considerable 
portion of the past is made up of the discussion of 
the application of Federal aid to Nevada roads, and a 
reading of it shows that to date most of the activi- 
ties of the department have been confined to Fed- 
eral aid projects. Up to the end of 1918 the de- 
partment had made application to the Secretary of 
\griculture for aid in 20 Federal aid —- and 
one forest reserve road project. Of the 20 appli- 
cations, 13 had been approved and final agreements 
signed for 8 of them up to December 31, the date the 
report closes. Since that date the remaining 6 
projects have been approved. These roads will 
have a total mileage of 225.5, with an estimated cost 
of $1,194,263.68. The forestry project is 16 miles 
long and is estimated to cost $32,000. 


The tax on autos will meet the interest and sinking 
fund, but if there was no auto tax, 20 cents on the 
$100, or $2 on the $1,000, is the utmost limit of tax 
that can be levied. 

The aggregate taxable values of Texas is about 
$2,750,000,000. Divided between 800,000 heads of 
families, it averages in round numbers $3,450. The 
tax at full 20 cents would be about $6.89 per head 
of family. 

Two trips saved hauling 8 bales of cotton to market 
15 miles over good roads will pay the tax, to say 
nothing of the wear and tear of vehicles and teams, 
because on good roads two good mules can haul four 
bales at a load; whereas over ordinary dirt roads in 
fall and winter they can scarcely haul two, and fre- 
quently can not haul an empty wagon. * * * 


“a 


a ae 
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TESTS OF ROAD BUILDING ROCK IN 1918 


URING 1916 Department of Agriculture Bul- in 1916 and 1917. As a relatively small number 
letin No. 370, entitled ‘‘The Results of of rocks were tested during 1918, it has not been 
Physical Tests of Road Building Rock,” was deemed advisable at this time to issue a revision of 

published. This bulletin contains the results of Bulletin No. 670 but to defer such revision until the 
all tests made in the laboratories of the Bureau of end of 1919. 

Public Roads up to January 1, 1916, together with For the use of engineers interested in these tests, 
brief descriptions of the tests and interpretation the following tables show results obtained in 1918. 
of the results. Tests of road building rock made These tables may be considered as a supplement to 
since 1915 have been published about the first of Department of Agriculture Bulletins Nos. 370 and 
each succeeding year in bulletin form, the latest 670. 

bulletin, No. 670, containing results of all tests made 





Results of physical tests of road building rock from the United States from Jan. 1, 1918 to Jan. 1, 1919. 


: Ab- . 
Weight . . French Ce- 
Serial ™ : : per —— Per  coefli- Hard- Tough- ment- 
1 Town or city County Name of material : tion per cent of ¥ peng 4 : 
No. cubic } cientof ness ness. ing 


value. 


ALABAMA 


13387 | Anniston... ... = .--| Calhoun... | imestone : 170 0.22 6.8 5.9 14.7 4 23 
13388 |..... it ivnueabwedvecécoancatteageuee , : Magnesian limestone 174 . 4 6.0 6.7 17.3 9 40 
Dn soc ccdeccelanseueeanwees Litnestone....... : ; 169 . 269 4.8 3 14.7 9 33 
Se ca caedvendvserecelwoaen do. SER om: Siliceous dolomite. 175 . 295 4.6 7 17.3 6 48 
13504 | Weavers Cave....... pebidboeuas MEE en dkiwkeaskousse 4 eeNeRGbeden weeks 72 S85 7.2 5 Qa QQ) 28 
13506 | Anniston... SPE sae | PSS .| Sandstone...... : 154 1. 33 6.1 5 19.1 10 (1) 

13507 |..... eee eee ie Ae : Limestone ie 169 . 157 4.7 5 15.3 8 34 
13508 |..... EE ee wetaconn ees Se OS ; 72 68 11.6 4 (1) a 27 


Seb ad apwbescndKewkwanysculeuidl | ee eee 





ARKANSAS 











12993 | Little Rock......- a Ul -| Quartzite. ........... 165 0.38 3.3 12.1 19.3 26 i) 
ere EMER ee Apis Raeennen asec 165 27 3.3 12.1 19. 0 23 (4) 
— | |, eee SE . Argillaceous limestone (i (i 13.9 2.9 0.0 (1) 43 











DELAWARE 















12839 | Faulkland........ ore ae : . Hypersthene gneiss 184 0.044 4.0 10.0 18.0 (1) 
13083 | Yorklyn........... inneeheapan || =e - Hornblende gneiss 173 . 225 3.2 12.5 18.3 1 (1) 
13838 | | ees as ee Bf Peto _ ie eel 181 31 3.7 10.8 18.7 2 (1) 





FLORIDA 










I ee SE RS eee ceed . Weathered chert....... Suc eeibe I (i 17.9 2.2 () (1) ot) 
BD IER ovvccasccccedescs ee Ce sianadiahn 148 4.22 5.6 2.6 17.3 16 39 
EE P CN sie wccecsccivnantes Washington............. Limestone 6 | 2.37 12. 3 14. 4 2s 






















12933 | Near Cartersville............ i cinirnceduiey’ eee heasataean 174 | 1.02 3.9 0.2 16.0 8 12 
12957 |..... letuneren ss naalgapnpy weg ASS: | ERE AERTS A, a bap ate 173 . 345 3.9 10.3 18.0 6 11 
LG ee rere SS ee . Granite gneiss.......... Th 168 | 1.2 5.9 §.8 18.0 9 ( 
Le “eee I ciithi sina tg 'e sahen RES a 166 . 49 6.1 6.6 (1) s 8 
— etted NPE dh Wh nsins ccd ovactbebalewetts Wi Agtenadidsssdcebulbbaws MG Witetouds bcasewasencacecesescuiee 164 .54 5.4 7.4 (1) ot) (1) 





ILLINOIS. 





13297 | PE ckde ttbvadedeccdees ree Dolomite 


-_ 
<<) 
to 
z 
= 
ow 
_ 
~ 
~~ 
os] 
a 
- 
3 





























' Test not made. 2 Exact locality not known, 
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Results of physical tests of road building rock from the United States from Jan. 1, 1918, to Jan. 1, 1919 





-Continued. 





















A} . 
a Weight sft Pe French Ce- 
Seria m1 . per sate coeffi- Hard- Tough-| ment- 
' wn . ‘ > » tion ner 1 ¢\& A 
No. lo or city County. Name of material ibic io! ent fentof| ness ness. ing 
loot ot ah wear value. 


MAINE 


a” Se eee Cumberland. ie Sericite schist. ... 
RE iss Cans cece encavaskaenes eR GN wrnnadiecs almanacs ’ eee : Ltt 24 s 10.5 18.0 10 (1) 
13854 | Vinal Haven............ ee yo SN aa SSS OS re 12.1 18.7 13 (1) 


MARYLAND 











12808 | Port Depomt.......<.25..c00s Ce cneswetenvn Hornblende biotite schist 169 | 0.012 2.8 14.3 17.3 17 (1) 
12930 | Near Frederick.............. Frederick. ...... . Argillaceous limeston« 172 14 2. ¢ 15. 4 (1) (1) 53 
13669 | Kingsville (near)........ — lee : Amphibolite. ... 191 4] { 10.0 17.3 10 (2) 
12765 | Hilicott City... .........c20.- ee Altered diabase 186 154 i (1) (1) 40 
de ee Montgomery....... —_ | 181 118 2.6 15, (1) (1) 25 
12607 | Near Betnesda.............. ea ee ..... Mica gneiss..... 168 . 3.4 11.8 18.7 9 (4) 
13728 | 2 Rkuknins Sab Raarelthswa dh ties Prince Georges... .... . Diabase i 5 


MASSACHUSETTS 


































13566 Peabody........ jf IES ccoawes bua ‘ Altered diorite.... 181 0. 2¢ 2.9 13.9 18.0 16 28 
12852 West Townsend... Middlesex... .. Biotite granite ..... 163 2t 6.9 5.8 17.3 6 (*) 
19248 |..... ee BESS ; Sin tonan ad ; [. aa 18. 0 10 (1) 
13560 Malden...... : eS Altered andesite.... 169 l 2 20. 0 18.7 19 20 
See Sea Givens és Altered rhyolite... . : 165 l ( 13.3 18. 7 17 19 
| *) Granite porphyry . . 166 41) | 18.0 11 
> sass = , b) Altered slate........ 175 16° “s ‘ 14.0 17 
13562 Quincy.... Norfolk . : 1(c) Granite......._. 164 ‘ f 2 14.8 18.7 ll 18 
| i) Granite........ 16 ; } | 18.0 9 
13559 | Jamaica Plains es Rhyolite breccia. . . . L6¢ 71 1.4 9.1 18.7 8 15 
13563 |... ( SERRE : ise — Nee , ‘ Conglomerate. ..... 160 f 5.0 8.0 18.0 7 16 
13564 West Roxbury Ree ; Altered granite... ... 168 18 4 11.8 18.7 10 (") 
13565 |Boston........ : dad ea Tae : : 182 2 2.8 14.3 18.0 13 35 
13567 Roxbury...... eichitncsthe ; Altered rhyolite... .. 72 39 4.4 9.1 17.3 11 19 
MINNESOTA. 
So) ‘ ; Ti dol baneeweeasbes — a ee , 187 0. 24 8 10. 6 18.7 18 13 












MISSISSIPPI 
12692 | Pontotoc...... ‘ Pontotoc. ....... ; Limestone.......... pee 160 0,92 7.0 3.7 17.0 9 68 











NEW YORK 








Stoneco....... pide .--| Dutchess........ ....- BSiliceous dolomite...... ia 174 0.2 2. € 





y 4 15. 4 16.3 29 43 
Buffalo........ ane Re eee ee : 169 18 4.2 8 14.0 8 50 
North Le Roy.........-.. | RES a kee a peau 168 . 3.9 10 15.3 13 44 
Cedarcliff . . . .. ee ¢ 00 EE ee 2 SS ; 176 as 3.1 12 14.0 19 28 
| vveceeneduel nhetawadbve xan Granite gneiss... . i 166 . 267 5.2 Pe 18.7 9 (1) 














NORTH CAROLINA. 











eres CRU. caincs<ncane ..... Shell limestone... : (*) 49.0 0. 81 (1) 1) 23 

2770 | Camtom............ Piaget.  .,, aes ell OE : 157 1. 156 20.3 2.0 17.3 6 53 

EO 5 DOVEF cc ccc0-se <a ..--- Jomes.................... Fossiliferous limestone..... : 150 3. 85 10. 6 s ) 1 25 

. 1 ERR ae Te Sone . Shell limestone....... : at Se mee (1) 16.9 2.4 (1) (1) 35 

888 | Castle Hayne................ New Hanover........... RUNING a ces soaelonews a abe 152 4.88 9.8 4.1 12.7 5 33 
527 | Mount Airy..... Pm —) eo picasa hh Ans Oréuinto ius cwxnivn sername eens 162 .61 5.4 7.4 1) 11 @) 






























890 Berea..... sine dipelttiede pod ak ET cten biin's ose mars Sandstone...... 124 7.414 i 0.7 5 (1) 
i... een waves Diiwididcenavesy santo ver Ol Hee eee 139 | 6 1 2.7 Q (1) 
Lj. eee sks aeciuacsdeusunwas PN io as ciinccewesseces 169, 1.07 4.8 8.3 15.9 10 30 
uae ___ RAE CR ea BLE EST A ERE, ihe Ce, Se 1661.56 4.7 8 12. 4 8 69 
ok. eRe eerrs ERS ae! TR AE AP aed or 15 5. 85 6.3 6.3 10.3 5 49 
Kuk)”, ee ee I icté ha Se ancaatcwaies SE Se ER ESS eee ore 172 .49 6.1 6.6 12.7 6 34 
cli ah. . See seaeies pee _ Sas eeane ert ee Se Ne aes 171 -40 8.6 4.6 16.0 14 39 
13397 |..... eke Mh akiis<<naathaenestagasd wins cpntienncenan 0 eae eee 165 . 231 4.0 10.0 16. 19 37 











PENNS 





YLVANIA. 








| | 
a Lg See ee eee Re Pee Sandstone.............. a 160 | 0.134 3.3 12.1 18,7 12 6 
SE ee Re peer, Bo | he ee poecheues 152 1.48 7.4 5.4 15.3 9; () 
irl) C weebreppeampeectp ets Se < na or raed itebiiss ick. cai 206k s, ‘| 158 | 1273) 67 | 60 | 188 8} @) 
SOME rd dana dsvacscuens PEASE SE RRO 655 ae _ NN a aed : 152 -274,, 82 4.9 16.7 7] Q@ 
“1.20 ~~ ~ SeaRenEReRe: “eile ‘tele eR RON 1644; .354 48 | 83 | 187 14} @) 
Lek A Ee eee aS Pere OS ae f 169 18 7.5 5.3 15.3 5 46 
12688 | Bethlehem.................. Northampton................ Picehscancusubs ki cornens ts 174 . 043 4.9 8&1 15.0 10 41 
12690 }..... Sahy eanaucansAeerandooteien ee SL SE Mi aA wavesanuadadsenceveud ‘ 171 .14 5.2 7.7 14.7 7 46 
12691 |..... iiechaokewsanueee os UAE AAS A © MLL ni coyoeeaeienmees Seek 167 . 28 6.2 6.5 11.8 8 48 














1 Test not made. 2 Exact locality not known. 








Results of physical tests of road building rock from the United States from Jan. 1, 1918, to Jan. 1, 1919—Continued. 
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Town or city. County 
Rock Hill. .. eee Ue 
Sidi neehecnenkteneneamaune Minnehaha 
EE Fe ea ee mm! eae! do hone 
I, as, cc rantieniacn wee’ PI ~ Datcettiennwaran 
Siset RR ARS 
sided EE a aS 
Austin...... caecel maven 
Charlottesville - oe ee 
Oe omubbaanaamaad ae wile ge waned do. 
DS cthedat nwa cnmawacin «<uiepngierd ar 
ape cease a ee 
atl eeNt hn Gidtin athe eric Ding deter AUSUSES. ......--- 
Derigkdeiidbartinie ok akWackecnn genial eee 
Divbevnbddtvsessvewadens uoeeeenee ip igeeacnces 
- SS eee eee eck | SAAS 
13499 Staunton.. invwiee< kena | ERR 
Buchanan (near)............, Botetourt ....... 
_ ER nee En Com —- 
Lynchburg Tay COE PSE 2 |. 
iedrareae gemindwapmnpepinns Hérnet Chesterfield” 
aN erat mags echsokibil-cie eee Cae. .....-.<- 
13195 y) 2, ———— 
a SR eres ee 
nied (Se Ol 
ee I. « cncovcccudecs 
13194 | Near Winchester. ..........- ES 
12878 | Stickleyville................ | aa 
bwetall I oie bin akan ss 2 sie curaiac hE ao bidicie ite te pi reer 
weenie a _ | eRe 
niin eee 2S Ae 
lito eiteid nani Wlete: wihia« @-o-is els bee SReaOee  thcanknaws 
amin deendianiprawcdlesintewaeasae See 
cidade casnunnwaaesae a 
ilasgow.... - Rockbridge . 
naned _ aes Greer eS 6 OER 
wean’ ae eee. 6 ee 
| eee ee Se 
Seid dithtnatakwa <ininnas ica nae 2 ra 
iiatbadubecceccasunadeuseethaeeel A as ee a 
ree a a eer 
St PE iesiencecosaeteneoe ws teehell ee 
CRE ERS RE Marion 
NS sine awaimetdaahe Ra racunauwecie' ss 
ss cote ace cccccecscced eee 
3306 |..... eidRbnk obi nev cauweeoaeheaned | Sere 
BEeee | WOUOUTUIOR, 66.6. ccccccccccces EE ERIE TSF 





eo > te to 8 








i Test not made. 


Mica schist 
Biotite gneiss . . . . 
Amphibolite 
Biotite gneiss... .. . 
Siliceous limestone . 

F — sandstone 


Sandstone 
Limestone 
Argillaceous limestone 
Hornblende schist... 
Biotite schist... .. 
Biotite granite 
Li imestone 





WEST 


Name of material 


ITH CAROLINA 


Altered gabbro 


SOUTH DAKOTA. 


TENNESSEE 


TEXAS 


Nephelite basalt 


VIRGINIA 


0 Se 
Limestone 3 
Argillaceous limestone... 
Limestone 
Ferrugineous sands tone 
wee 


Biotite gneiss . . . 

Se 
Biotite gneiss... ..... 
Limestone 


illaceous dolomite 


Fel , me sandstone. 
Limestone 
Feldspathic sandstone 
Micac. sandstone 
Calcareous sandstone 
Feldspathic sandstone. 





WISCONSIN. 


VIRGINIA 





Ar ~ aoe dolomite 
Limestone 





Weight 


per 


cubic 


foot 


Pounds 


188 


168 
168 
169 


wenn 
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Ab- 
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foot 
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0.10 


(1) 


0. 106 


199 
OS 


059 


ro 


con~ 


mm ON 


_ 


On WwOWwOwWnWWwe & 


= t<3r 
w 


> oo 


Sawws 


nh 


“Ine mb 


Don on 
IDWS ODN oS 


= 


fs 
Ce OO I OS OT OID 


—— 
ne wm 


[3 








— 


ae 


Hard- 


ness. 


18.0 


19. 
19. 


16. 


16 


18.7 


swn 


ons 


Tough- 
ness. 


17 


17 
30 


10 
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value. 


94 
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ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 


NUT E.—A pplication for the free publications in this list should be made to the 
or Division of Publications, U.S. Department of Agriculture, Washington, 
D. Applicants are urgently requested to ask only for those publications in which 
they are particularly interested. hz Department can not undertake to supply com- 
plete sets, nor to send free more than one copy of any publication to any one person 
The editions of some of the publications are necessarily limited, and when the Depart- 
ment’s free supply is erhausted and no funds are available for procuring additional 
copies, applicants are referred to the Superintendent of Documents, Government 
Printing Office, this city, who has them for sale at a nominal price, under the law of 
January 12,1895. Those publications in this list, the Department supply of which is 
ezhausted, can only be secured by purchase from the Superintendent of Documents, 
who is not authorized to furnish publications free. In applying for these publications 
the name of the series as well as the number of the publication should be 
* Bureau of Public Roads Bulletin No. $2.” 


given, a 


REPORTS, 


Report of the Director of the Office of Public Roads for 1916. 
Report of the Director of the Office of Public Roads for 1917. 
Report of the Director of the Bureau of Public Roads for 1918. 


OFFICE OF PUBLIC ROADS BULLETINS. 


*Bul. 28. The Decomposition of the Feldspars (1907). 10c. 

32. Public Road Mileage Revenues and Expenditures in 
the United States in 1904. 1dc. 

37. Examination and classification of Rocks for Road 
Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 


Structure. (1911.) 15c. 

*43. Highway Bridges and Culverts. (1912.) 1dc. 

*45 Data for Use in Designing Culverts and Short-span 
Bridges. (1913.) lie. 


*48. Repair and Maintenance of Highways (1913). 15c. 
DEPARTMENT BULLETINS. 


Dept. Bul. *53. Object-Lesson and Experimental Roads and 
Bridge Construction of the U. S. Office of 
Public Roads, 1912-13. 5c. 
105. Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1913 
136. Highway Bonds 
220. Descriptive Catalogue of Road Models of Office 
of Public Roads. 
230. Oil Mixed Portland Cement Concrete 
249. Portland Cement Concrete Pavements for Coun- 
try Roads. 
257. Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1914 
*284. Construction and Maintenance of Roads and 
Bridges, from July 1, 1913, to December 31, 
1914. 10¢ 
314. Methods for the Examination of Bituminous 
Road Materials. 
347. Methods for the Determination of the Physical 
Properties of Road-Building Rock 
*348. Relation of Mineral Composition and Rock 
Structure to the Physical Properties of Road 
Materials. 10c. 
370. The Results of Physical Tests of Road-Build- 
ing Rock. 
373 Brick Roads. 
386. Public Road Mileage and Revenues in the 
Middle Atlantic States. 
387. Public Road Mileage and Revenues in the 
Southern States 
388. Public Road Mileage and Revenues in the New 
England States. 
389. Public Road Mileage and Revenues in the 
Central, Mountain, and Pacific States, 1914. 

390. Publie Road Mileage in the United States. A 

summary 

393. Economic Surveys of County Highway Im- 

provement 

407. Progress Reports of Experiments in Dust Pre- 

vention and Road Preservation, 1915. 

414. Convict Labor for Road Work. 

463. Earth, Sand-Clay, and Gravel Roads 

532. The Expansion and Contraction of Concrete 

and Concrete Roads. 

537. The Results of Physical Tests of Road-Building 
Rock in 1916, including all Compression 
Tests 

5. Standard Forms for Specifications, Tests, Re- 
yorts, and Methods of Sampling for Road 
Materials. 

583. Report on Experimental Convict Road Camp, 

Fulton County, Ga. 
586. Progress Reports ot Experiments in Dust Pre- 
vention and Road Preservation. 1916. 


*Department supply exhausted 


Dept. Bul. 660. Highway Cost Keeping 

670. The Results of Physical Tests of Road-Building 
Rock in 1916 and 1917. 

691. Typical Specifications for Bituminous Road 
Materials. 

704. Typical Specifications for Nonbituminous Road 
Materials 

724. Drainage Methods and Foundations for County 

Roads. 


OFFICE OF PUBLIC ROADS CIRCULARS, 


Cir. 89. Progress Report of Experiments with Dust Preventa- 
tives, 1907 
*90. Progress Report of Experiments in Dust Prevention, 
Road Preservation. and Road Construction 1908. 5c. 
Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 
Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1910. 5c. 
98. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1911. 
*99. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1912. 5c. 
*100. Typical Specifications for Fabrication and Erection of 
Steel Highway Bridges. (1913.) 5c. 


OFFICE OF THE SECRETARY CIRCULARS. 


Sec. Cir. *49. Motor Vehicle Registrations and Revenues, 1914. 
oc. 

52. State Highway Mileage and Expenditures to Janu- 
ary 1, 1915. 

59. Automobile Registrations, Licenses, and Revenues 
in the United States, 1915. 

62. Factors of Apportionment to States under Federal 
Aid Road Act Appropriation for the Fiscal Year 
1917. 

63. State Highway Mileage and Expenditures to Janu- 
ary 1, 1916. 

65. Rules and Regulations of the Secretary of Agricul- 

ture for Carrying out the Federal Aid Road Act. 
Width of Wagon Tires Recommended for Loads of 
Varying Magnitude on Earth and Gravel Roads. 

73. Automobile Registrations, Licenses, and Revenues 
in the United States, 1916. 

74. State Highway Mileage and Expenditures for the 
Calendar Year 1916. 

77. Experimental Roads in t 
ington, D. C. 


1 
} 


he Vicinity of Wash- 
FARMERS’ BULLETIN. 
F. B. 338. Macadam Roads. 
505. Benefits of Improved Roads. 
597. The Road Drag. 
YEARBOOK SEPARATES, 
Y. B. Sep. *638. State Management of Public Ioads; Its Devel- 
opment and Trend. 5c. 
727. Design of Public Roads. 


739. Federal Aid to Highways. 


REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 


Vol. 5,N 


9. 17, D-2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and 
Asphalt Cements. 

Vol. 5, No. 19, D-3. Relation Between Properties of Hardness 
and Toughness of Road-Building Rock. 

Vol. 5, No. 20, D-4. Apparatus for Measuring the Wear of 
Concrete Roads. 

Vol. 5, No.24,D-6. A New Penetration Needle for Use in 
Testing Bituminous Materials. 

Vol. 6.No. 6. D-8. Tests of Three Large-Sized Reinforced- 
Concrete Slabs under Concentrated 
Loading. 

*Vol. 10. No. 5. D-12. Influence of Grading on the Value of 
Fine Aggregate Used in Portland 
Cement Concrete Road Construction. 
1dc. 

Vol. 10. No. 7, D-13. Toughness of Bituminous Aggregates. 

Vol. 11. No 10, D-15. Tests of a Large-Sized Reinforced-Con- 

crete Slab Subjected to Eccentric 

Concentrated Loads. 


*Department supply exhausted. 





